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AR«T1ACT 
fh% pmm»t Mrk ft tti« f i r t t tfteMiMfttfon of tti« dcttlltd • j i tmat le 
•t«(fy etrrfod oat on aiferofettflt fre« ttf« narlfitda bodt of Orltta. 
ThB •moanrot of tlitto liodt arw wolUtfovolaftad fn tk« evttfafii of r<v«r 
RttiliatMilaa«f» mtaljr teitardt toatti of Barlfiada towa. Hko ttadr vavoilt 
ffio pmmtf of a f i l r ly rteh aatoahlafsto of sterofotfiflB* tneladtn*} 
For^lntfora aart flaeot. 
fhti fennfatforal aaioaii)1a(|o eoRtttta of 35 8{>oet«s» laelvdtaf 3 a«ir 
apoeiof. tho aaaertilaoa eoatalaa rtDrMoatatlvot of Realoafdao (22.AS^)> 
niolitdltdao (17.]4*0» niteerblda<* aad rihfetdldao (A.ST^ ai«li)i 
nioteloarlafdae and MIHoHdao (6.71% «wh)l aad Olaatfallaldao* 
Turrf Ifatdaoi <^elfv1aftldaa and Caaeaafntdao (2.f^ BV aaali). Tlio a«» 
8o#ef«a of femmtaff^rfda aro: JlaiitdtBa ladbroolraot O l I A l i U . l I l l D l t 
*"<( W»»<»a fcfyfaadaoaati. 
Tlio flak faaaa eannrlaaa fO aiioalM Iwloaatafi to Ckoadrloktbfoa aad 
Oatofelitlijroa. CkoadHalitkjroa aro in ^ andaaeo aad aro ra^roaoatod liy 
^oladtfl aad Rototdoa caaatltattaff 76.64t aad ft.M^ roapaatltroly of tlio 
total flak apoofoa. Awaaoat ^o1aalilf» tlio ^ a l l y Carabavklatdaa 
doataatoa aad aoaatltatoa 49.94V of tko total flak aatai^la«o. H la 
follOMd ky taarfdao ( U . M ^ ) i Spkynldao (6 .6M); aad Roxaatkldoot 
(f 
41«f>tf4hit Mtf 9ey]1«ttitiif<iat fS.SSt M « I I ) . ll«t«t4M I t rtfirtsMtatf 
by Vfl1»btt14t« Cft.MV), Prttttda«t OMjrttldt* • •« MlifBt|it«r1<to« 
(9.S5V mth) . Tli« pr t tmM • f Ott«1flit1iy«0 If •ilill>lt»<l by H^bjrnMMltft* 
•wd Trli^lvrldit (S.BtIt M I I I ) . 
All tb« ti»««1et of Miefftfimitl MtMibla«« bav« bf»« 4Merlb«il ! • dttal l 
•Bd I1ti i ttnt«d. Tfi ortftr to mire Tallil taxMMie •vtlnatlmi Mqfibitfit 
bat huca laid la traelnir oat tba raatve of varfatfen of difforaat toaalaa 
and in fora«lnlfova, dliaerpbltn bat alfo h§m varlrod oat Mborotor fiottlblo. 
Aa att«ii|>t bat alto bf>oa «Bda to MVIOW toforal eaatfovonlal {>r«blont 
ralattd to taxoaente ttatat of difftrent geaora aad tueolat laeoriiorat fag 
tba aatbor*a om eoMnoatt. 
Tba dotoralaatlon of dapetltlooal oavfvoamiat of Bartf>ada bodt bat 
b«oa oadoavoarod on tb« bat ft of varloat nlef«»- aad nonafaaaal ooattltaoatt. 
"Hio f>otrof|raf>bte ttady of llaottoaot «*t alto arado vltb a alow to 
ebeA tbo faaaal tottlaoay, Ibo tafoitaatleat #itbor«d ftati tbo aboao 
ttadlot ladleato tbat tbo Barlpada bodt wort doootltod la a aballoaft 
aaor aboTo» aorlao botia ^itHt witaottod ooaotloaal tldao or too-ttorot* 
llio BoHpoAi •lorofbaaa I t fairly rlcb bat loa« raafrlof taoolot aro 
la abaadaaeo aadt at ta«b> ooatrlbatot l l t t lo tovardt firotlto a«o 
dotomlaatlaa. Ro«ovor» oo tbo baa It of tbo woll-baaifa wiflror tpoolot 
of floabtoale fora«lalfora » Otballaa tatarallt Broaal—aa * la tbo 
protoat aftoabla«a, a Mlddlo ttloaoao afo bat baoa attl^aod to tbo 
l i t 
flartfitdi b«dt. Thft f t t t cr«4«iet frMi tflrAral etlier fpMict ! • tiNi 
•flgMiblafH» «}t1d> e<wi»»ly •eear In tbt Vf<t(ll« *ll«eM« af tlic dlff«i>«nt 
partt •t tb« world. 
Th« nlevoftuaal atambtafiff of t{i« RarlDSda bodt I t rl«h la baathoalo 
•oaefaa wlille plaakteafe foranlnlfora lAleb aro nanaralljr aied la 
mltlaq lattr-raqfonal eonatatlaat tr« n r a . Rawavert on tbn batfs 
of fftrtt appoaraneo of Otballaa aatBraHit tbtt Barlpada badt aaa ba 
eorralatedtrltb tha Vlddla Mloeena daposlti of Aadattaa Tilaadi StoMatrai 
Tafwaat Aaatrallat aad Now 7«a1and beloantati to Tatto-paelflo aooffaogrtpbleial 
lirovlne». Tbo eeevrraaee of tavoral vall-baomi ^foeaaa fftb apeelot of 
Rama fa tbe pmteat ataanritlane Indfeatat a fraa too eeanmleatfoe batwtaa 
Bonn and Rarlpada rations darfnf) tb« "illoeaaa tinaa. 
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Th<i I t to c t n f f f thit **rf PnHWBdw Dev has 
(!0iRf)1et«d Ittt rMtarefi md«r nqr ••Dunr^slen for tf>^ <i«ii*»« 
of Deetor of "hlloiopliy of tho A11<pirl« l^mllA noWomlty. 
' ' I f f woft tf tB oH^tnol eontTlbotfOB to our Itoowl^ rtw* 
of th« nterefofiflt fro* ttio f^arfptdo boitt of 0r1«t« oad 
hot not boon pirt>1lRhod ttfiditro. 
Re ft allonrod to tiANsft tlio ivorV for fl)«i Ph.n. 
doinroo of tho AltgtTfc I t t l t n DnlvortItjrt f^llgtrti. 
^ ^ ./SA--«JAjk 
S.N. PHAIU 
Stponrlter 
fh^ pretcit work ft t{)« f f r t t dtta1l«d Me»mt of thB 11ttl»*kiMm 
nterofosiitlt from th% Partptdt bedf CMIoe«ie)t Orftta. 11i«te b«dt ar* 
•xpntvd fa th* eatttiint of rfv«r ParliabalMfff t«tttli of Rortpsdo tOM. 
tlt« ttndy V«VM1«<I the ftrctmeo of • fafrly r f ^ M«Mih1»«« of iilere-
fesffl«t Rotolv eoanHiitBq FortMnfnffon and Piteot. 
fhtf nlerofftnaal ast«ibl8§e of th« f^rtpada b«dt Infiladot ^ SDnelet of 
Formttfitfera and HO •oaetea of PHemt laeltytdfna tone fad9t#mfoato eoat. 
%mmmt Feranfotferat 5 ffioelfif are aeir and aevenil ifieefM liave h^ ea 
deaoHfeed for thr> f irst tine fron the Tedfan aah-eaatlRest. \U the 
speelea fcnre been ll lattrated and deaerlbed Is detail. Critfeal r t r leM 
OM aaveral taxeneafR or^lena of dfffereat oeaera aad epeelea aloan with 
the aether's own latereretatlea have b#ea laeerporated. The relative 
freqeeaey ef dlffereet aiM»eles of Feraalalfera aad Piteet have been 
ditelafed la dlatrlbetlea ^ a r t s . 
The eavlroeawat ef depaaltlen ef the atadled aeetlees here beea 
latevjpreted ee the basis ef both srfere. aad •efafeaslls. Ne«evert 
le order to fafer the earlreanental eeadltlens with a fair deoree ef 
eeaeraeyi the teMileaMattry evldeeee ebtalaed fresi the Mtre«ra|ihle 
atadr of the llaisoteaea baa also beea takea late eeaslderatlea. 
H 
"^p •ftrroftttniiil M«««l>}t<r« fit ttie Barlfia<f» h#tft !• hjp md lar«» M<lMf« 
ami MTltar ti>«etMi for t^ «> nrt<^H« ffxttlen of aQ« ar? rara t» I t . 
HoiMvart %h0T9i ara sttiH* wa11-trnft»n aoaetes* tneladliin tfea first aope«traae« 
of <1rt>«Hna <Btttr»fU« Rr<>WBttwi»Bt «ltfe^ aaftqatt a ^iHdla ^loeaaa tfiK* for 
tViesa bads. 
"^ f* l^ arlpsda nfereftma ultowi afftnHfa« wttt' ttia Middle floeana 
assfliri>1afia« of tfia Tado«Paelffe roofiaaorapMcal tirerttica and OB tkia 
baafat ttJo Pirlfiada badt ran b#» correlatad with tba middle *'loce»a 
apdlmrats of e^daitiaR Yafsndf ^matrat Tattfant -laatralfa and New ^aalaad. 
^ a« lilfllhl? obH(!(Nf to Pr. *!,N, f^alla for sag<i«atffl^ the problwi and 
<i«fdlnrr tbo eotira woirtt. Re |>1ae#»d at ny dlaooanl bit eol1(»ettoas of 
foranlalfera and fitb «1rrofoas11a from tba Parlpada bads and T an 
ffratafal to bfin for bla Itlad nettara. Thaalta are due to Prafatser 
P. Miaadt W«irt of tbe Caolofiy nanaTtwenti ^lloarb Waailti (^Iraraltyt far 
prarldino laboratorjr faeHttlaa and to fbr. *).H. fla»a1 for eeaataat 
enaaarafaMHit. '^ratltada I t axpratt^d to Hrs. V.K. Srirastava aad 
s.«. Caaabfan for tbair balfifal aafioMtleni la tba latarpratatlon of 
daaealtlaaal aarlraanant baaed en natroeraoblr ttady. T an ladabtad to 
rirt. ^.R. tttdbreekf ^atb Aattralla* n.C.Jaoklna and K.^. tawlaf 
»e« 7'ealandi !.<». Ckaaei "Taiwan* R.B. Celbarti Bobb f^diaeffert 
ns, Riebardif *'.'»• Aapiaeate» V.f. <^r1no«ri and Stewart ^rlaeeri 
n.«!.*.» aad te l .V.*. 5eatry and '«.l. 'alat ra1aatta» far tbair bale 
la aairlav «e available llteratare or eenoaratire materlalt betpfal 
eeaaeata aad aenttraetlre er l t le l ta . 
I f f 
Tliaii%i nf tlflo dM te Dr. ^ .N. khknu aiitf Mr. R.C.Ttwarl f«v tli«1r 
ii«ii«r«(it t t t l t t t a e t dartnQ tin* ee i in* of tli« tlntfir* t t • « • ! ? • 9y«<l 
HohMMid Md *ai]MNiad41ii AkflHid for tli«1r hulp in tbn prof i t r t t lM of 
l l l t t t t n t f o R t t Md tft Mr. •••1ili*od Aim Rac for ttee ardaotit t M k «f 
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<^v«ranant of TadUt Nov fit III 1> fa tttf* form of a Jaalov Sataareh 
F«lioKat)ff> to tlia aatlior. 
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mhPTfM 1 
iKTRnnnrrinN 
Ta TKdftit t))<» aarlne Itoeeae forastlont nrei d«veloped sleiio the eetttR 
nnd th<« Rarlpadsv beds In Orlssti on tite eiitt eoattt ar^ one of tli«M. 
"nie Bartfiada bedt have been naned after the tewi Rartpadat wbere tb#y 
ar«i v«r7 vffll-develOffed and exposed andf eoaaeqseatljrt ttadfed fn BWte 
detail. Tbeae bed* batre been of Iteen ^eolorteal lotereat ever since 
tbey were diseorered by Boae (l<^4). Several moi^ era bare atodled tbe 
fenslla and a^ re of tbe beda but no dotalled afcoaat of tbeir nterofanaal 
aaseaijalaqet paleeeeelo<qr> and Inter-regional eorrelntlon bat yet 
appeared. 
t^ fa an ettahllabed feet tbat formiinlfera are excellent Indlcatnra 
of depoaltfona! enrfron"fentt teetenl^ bfstory of the baslny palee^ KM»~ 
«ranbyt aqe and eerrelatfon. Tt mat tbereforet fait tbat a detailed 
atady of ailerofeattlst eapeelally foraoilalfera and tbarlr teotbf «b1eb 
are oreteat In fair aboadanee In the f^ arlpada bedt wonld (aabe a 
tloalfleaat coatrlbatlen towardt oar bnowledpe of their afle* paleoecoloqy 
and pa1e«9ea9raoby and trenld alto help In Malrlnn 1nter-ref|letta1 
earrelatlen. t i Tnd1a» the Tertiary reelta bare prored to be tbe nwfer 
pradttcera of all aad ^at aad tt la honed that the present atady weald 
be aaeful to petreleaM «aela«1ata In their exploration proaraavie of 
tklg r«(|(«)n and wonld eontrlbsf* ttmnr^t tki» eeononfe dtvfflc^mt of 
th# eovfltrjf. 
TB »f«w of tf»# for«(tofn9i a co«pr»l«eniiW« tyttmintlR ttntljr of th* 
alerofostflt of the Hartpada beda was «sd«rtalr««. Thti prffatmt 
iBvetttfiatloR Is eonffnfld to an Qr«a of aitpvoxtnateljr 4R •<{«»¥« Im 
In tli« ^tyarbfcast dlttrlet of Orlnaa (te«t>.flffare 1). The Barlpada 
beds ar« b<*it d«v«1efi<*d and ««11-exoot«d In tbe eatttnfw of thm rtver 
BaffiabalaafTt aoath of tb«> narfpadn totvn. 
1 ,2 .SCOPE np r^RS 
Th© t>r(»ii(»nt otudy r«»i!a1#»d ih« f)r«flenee of a fairly rfch ataM^lBfie 
of aferofeaalls rfwmrltfnn 6^ anec^et b«1enf»!n<t to foranlBlfera 
C^ iT)«e1og) and pfteet ( ^ afxteffka). Ilia asamrttlacie eontalaa S a«i» 
•f>#»cf<»t of forawifaff^'ra «nd «4iv«r«l otbor apaeftt w»^ fe^  are b«fB<i 
detertb«d bi»ri» for iha f i r t f t<»# frow tba Tndlan ration. T« •pft« of 
fioar firatarratfan of tbe nferofaaaa* afforta bava ht^m nadc to Make a 
detailed ty«ti»a.tlf atody «b1(^ oeevitlM tb« anjer ^art of tbe 
iheala. 
Tbe ulerefattaa helped In dedaelnf!) tb#> deonaUlonnl envlremiient of tbe 
Parleada beda In a ratber United way as sone fiarta of tbe aequeaee 
are barren la Ibsn. Hawerert tbe evidenees faraltbed by fenmlalfera 
*"<* ^^ttrae provided valeable elves for tb^ Interpretation of pa1eo> 
eeole^y. "HIB InferMatlena Qttbered from foastlt wben Inteqratet^ wttb 
tbe petreiirapble datat orerlded a reasoaably aeearate baala for tbe 
laterpretatlen of tbe depeaftlenel eavlronswat. 
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rdiKifnq tp»ef#>t. Hmmvcrf tftft prf^mttre nf •(m«i w«1 Uttiinwii tMrlr«r 
•r)««t9« of fora«lnff«rR ti«l|i<>d In tolvlno thw foiitrov«nf«1 •<!• of 
tbM« bftdt. Tl)« mferoftdiial •fft4Ml»I«if(» {iI«o provided b»ttg for iMlrfRf; 
fater-rertfensl eorrelatfon of tbo Barlpadn bodt w^t^ othor "Middle 
Hoewie sedlpiPBff of th© Tado-r«c1flc ronfon and ft can be vtaoallsod 
that thft Barffiada arm was f>av1n<Y aoa eoRmttatest Ion witbie tb« Tado-
r»8flf!c tooccoorapbfcnl prortnee diirlaq middle '^looMie. 
1.3 t.nchrim mr) S !^VTRQK5? OF THH aasA 
The Btody arpa lies aoath of Rarloada (21®G6'10'* : fl6**4a*»)**>t the 
headquarter of district '^ywrbbaal In Orfnia state. Parlonda Ig 
eonnectnd both by road and railway to Sopta on the newrah-^adraa naln 
Hoe. The ponriOTilcatlon within the arm in United to roads and 
foet-nathfl ealy. 
Th« eeatral part of the diatrlet Mayarbhaal la milnly a hi l ly trsct. 
The hi l ls are thlelrly wooded aad» exeeot threurrh reoalar nassexf are 
9«nera11y laaseestfble. RarliabalaaQ and *^ala8dl are the two "tain 
rivers In WayarMiaa). Rarhabalaao ( l i teral ly wenas Old Twister) Is a 
meaaderlnn rlrer an/f after skirtl«o alonfi the Barlpada town» joins the 
Bay of AMfiai nmr ^•HUOTB. 
The Rarlpada area has aostly red soli and belts of laterlte. The 
f*ra-(^ aaibrlan reeirs yield lar^e deposits of Iron and ehfna elay here. 
"^hf ellwate of the Rarlpada area Is eharaeterl^ed by epperesKlve sumeier 
M«1 Moh hamldfty tlBioft thromnhntit thtt jfint. Th^ mlnfall I t w«11 
dfntrlhtttod dttrlnc; thf» nontoea ••aten. 
l . / J ^ETHOD'^ OF SmOY 
I B t^e stody arwif the Fiartf)a<lff biKis air« »i«poa«d <n ili© euttlnfis of 
tf»<» rfvfr Porttabalanfi. '\ft*i' a earefat rnrnfnation of t!i« ©xposatf* 
at 6Hfermt loealltiesf ttuipiifiq cpota were aal^oted and reproROBtatlva 
b«d-hjr-b«d t8t!i;)lf»fl» aaeh wtl#1«n aopTOxIsataly ff¥) pa» tfare collected 
for nferopaleontoleryleal tnvestfnatfon. Ta addftlon* ne^afosstls were 
also eolleetpd. 
^aa^lpa of Hwwtooe for petroriraobte stody were also eolleeted ID order 
to obtain additional evidenoe for the Interpretotlon of dertoaltlonal 
environment. 
1.4.? laberntorv firoeedare and tetftiiloae: 
t^awplea were ervtbedf belled In sedtMm earbona«f>t dltaQurefrated and 
•ereoaed tbroiMili a aet of atandard tlevea. Tbe waabed awterlal waa 
dried* olaeed In a olelrlnfi tray and «1erefetaf1t were pleked witb tbe 
bela ef a fine tabte-balr bratb aader a atereoaoon blaeealar wieroaeeoe. 
wierefestlla were tben arraaqed In tqaared elldee for Identification 
aad atady. 
Ta tbe etastif lent ton of ferimlnlferat tbe wall wleroatraetitre I t ef 
hy W«od (1*^ < )^ for <rt)terv*no fatesreous wnll mlcrostrwctur* tint I>»»«B 
ntffd. Thm wnvdmmw wmre e!«»ii«*rfi liiaierti^ in 9foio1ttt«« 8 t e ^ » l to 
dTfv«» ©tit nlft iiid ewTft tlJiMs \tfftt la xylene cenfelned In t dless 
eeirfty i leb, Th© fsfBencd 9f>tminm§ wewj cxawlned tmder ermnei 
nteols of e polerfifnn wfereseope, Tihp fjieefes hwlnff qmnolfl? wall 
olcrositrtietiiTe them eoattJiBtly llltiwffiftterf ne»'<n^ *»fy ^«t In radial 
ffSlled tpeefesf tltfr ffooyres wer«» well teen at perlT>h#»ry «!if>Te the 
blaeir eross riraialnf stationary even on rotatlnn tf»e ftnee of eileroieepe. 
T» eertnfa eatei wlier«» this aethod was aot foood soltablnt thln-
seetlons were prepared. 
t i l lllostrstlons of ralcrofotsHt were prepared with the help of a 
eatnera-laelda. Olstrlbwtloa charts (text-flmtres 14 and I61i display 
the freqaency distrlbatloo of different speele« la tfte wlcrofoaaa! 
assemhlane of the Barlpada beds. 
I .s mpn'il'mm OF TTPH IJITRRTIL 
* l l the lllastrtited speelnent hare beea deposited la the fflleraoaleeato-
loeleal eolleftlons of the fJeolooy nspartoipntt AHoni^ Watll* %lversltyt 
A l l^ rh . To the textf the aa«f«er of forawla*feral speelnmis hate beea 
prefixed with the word /W^*^ ("at. No. iP while those of fishes with 
Ai0Qi Cat. lio. %?. Topotyoet «f the aew speeles will be hoased la 
the Paleaatolaoleal *;eetlon of the fieolfoplcal Sarvey of Tedlat Caleattai 
at a later date. 
PRRVTOBS iHVBfTTnATfONS 
'^•t«rtl i}ai»«rs eoiie«mfiin tt>e rteolo^ and ptleontolofgr of the RarffitdB 
birdf Imv* tppeavtd tfnee the turn of ttie prtstat etntttry bat BO eoapr»-
benslfc woflt hat b«c«i dose to far. 
^••e fl«04) dlseovDTPd the Hebly fofsllfferoos Ifnestoaes eeBt»tn1«0 
•brndiHC Oatrea In tl>t ettttlnrtf of the river GatfiabalmQ f t Itbttllat tbotat 
S kn aeatti of Rarlpada, tittse llaeatotiea tferc foaad to be foltotied by 
tblaly bedded eltyat eapped by a tbiet blaalcet of latertte. tbe beda ere 
elaost berleoBtal or lev dlpplaf}. In a iirt!»ffeq»ent publicist torn Bose 
Ctf06) recorded ?B redr aattt 1e e 60 ai deep borleg at Btrtpada. tbe foaaf 1 
eolleetlea fren llneateae oeearrlnf! at a deptb of 49.2f^  m waa exaafaed by 
HlfPiim who recorded abeadaat Awnblatifqlwa In aaaoelatloa wltb a fen 
frafeaeta of fH|,rf|, aad emaldered th«ie beite to be ef aerlae aature and 
of ileeene age. 
f^llnrla fJtlilLBetet VHi4) atadled tbe fftaall eolleetlen mde by Beae 
CIW4» aad eaapared e few apeelawt of QlUf l l »Ht) a i I I t i .« tHl f f i f tHt t 
f^bayea reeerded fraa tbe apper eeeme ef tbe Parfa Paaint and Oatree 
terreel fb l lHp l fren tbe RaiNillaata beda (? Olfoeeeae) ef Patateala. He 
«iiaerved tbat tbe apeel«eaa ibew affinity wltb an aadeterlbed apeelea ef 
Oatrea feand In tbe Q p^er Narl beda of Rala^latan (? OllQoeene)* On tbla 
evideneet Reeeae to 011«acene »m was aaalfped to the Parfpada bei i . 
<biip!?ttte(TlBa by Pflfirfo nod coaiMwPd thtm «« RpttHi^ » pos«fbl; 
^otaHa oittlfiiflariti d'Oitiff^y and ali© (iavfn<i a f f f aU Iw i with Rata Ha 
hof.cartf LlanaeoK. He obs^rri^d that BO ef>«cl«slon teejardlnf) th« ar^ e 
coald he dra«m on tfe© beatg of t^<8 find alone as the frenua Rot>Hf^ 
hsf a Ion*? fiwjionieal n n ^ . 
*?alifil ( lo^l ) stadfed three soecfnend of rariti,j(i| "EEfJftzSfi. (PartaehJf 
pnrllpT recorded fro« the ^foeime of ''iiatrfat from thci foreithore at 
r*ar<f 2F0 ka soathwest of ^artnada. The nstrljt I n f l l M n n of the^e 
SDeefaens was foood to he the aafie at thote of Parlnada and Balasore 
borfafia. Re aaeifetted a '^loceno afie to thete foa^dls and aatpeeted 
the no««lhfifty of a*tarf?>ce occnrreaep of Kfocene roctrt at Port . 
".awes (1*^36; vfd^ <ytl8m rewaort 1<»36) examined a few sjieelmens of 
Oatrea eollectrd by Pose (l^ SQ )^ frwi the llfqefftones at ^abulia aear 
Parlpada and Ideotfffed thiw at Oitrea trraaaoatrea) flwleaafa. "Hiff 
apeefas was recorded by Vredenbttrn (l«5P) fro« the ^ e r Ttaf (Mwer 
Nleeeee^ of northwest Tadfa (BOW la Pakfttaa) nn<^ alao f ro* the ^a^o 
beda (t«wer ^foeene) of Ranaa. Oa this baafat P.amea (lo^6) aatfqned 
a lower vioeene a^e to the IHeotonea belen<}tno to the Bartonda 
taqaeaea. 
Wora <l*>fl'>) recorded a foaoll ffah-fauoa from the aaberona of the 
Ralasora re(!fon» adfaeent to f^arlpada. The fauaa eoamrtaad taath of 
ahar%8 and rayat fraffneata of t a i l splaei of raya* and nectoral and 
tinrtal tfiViiPS of Cit-f l thet. T#i»tli and tpfn<>i beleii*i1nf» to t!i« fencra 
rarefeartotatma -> a »m §mm of olasnebranfliat OxyTttiBa ttfni«»<gi 
Prtoaodox ^allpr and Realet <^oHo<loii ^aHar and HonlCf Hynoortow 
HoHeT and ReBl<»t lofloaodon H i ] , %ylt<rt»aiBf Cwl«r» %ttta Cnvterf 
and THof><|Biyw« Hnnaeas* were dmer1i>«>d and lIlBstvated. OB tlie bastf 
of ffafe.famtai flora (^, eU . ) augiieated a Tertiary age for the 
eaeloslnfi gedleeat. 
3m» Cl*>45) dlaeovurptf? a ntm otttcrofi of Hswtonw of Barlnada hfda at 
*iafciim8ttaf about I I kn aootb of rarlftadit *«{' rtf»ort«»d tb« oer^rrenee 
of vertebrate fossils fr<» tbete bed*, fn addition to Oatrea» refiMfns 
of ffsbf o»»b«» frant^wtwry beae» of 7«rtil>rate$i lenelHbraneha and 
(isatronods nmre aHo feaad. H a i«l>feqaf»nt pid>]tc8tto*;t «%ea (%^4^} 
roeorded a prolific fo$sl! aasee^la^e from an obtcore ll«*»tone oaterop 
at Bartpada aad a (rrltty clay band exposed at nsord1bl» about 3 km 
tout!' of darfnadn. Pe»*de» abaadoat Qstrea^ cf. qrypboldes and ^ abar^ t 
teatb belonoinn to tbe oeaera Carebarodoa aad Oxyilitaat tbe faanal 
at««B^lao# fneluded laaelHbraaebst fattropods* er«b«» bones of 
vertebrates* and fisb rewalas. Neltber spaeffte IdeatlflfM^ows nor 
deserlptlaas or lllostratloni of tbe fossils were ^Iren by fctn. Roweyeri 
ea tbe basis of tbe fossil fa«aa» be tentatively eorrelated tbe 
Barfnada beds witb tlie Peon beds (Vloaene) of Banaa. 
^batterjee (W45) reported tbe oeearreafe of several anodes of 0 | | f f f 
and a apeelweo of l^afsl^ from tbe llnestene bed exposed alenp tbe baak of 
tbe river ffarbabalaa«» aenr (%ard1lil» soutb of Barfpada. 
^ 
Hed«lt (I9S?) recorded TrtnonU, fftrdUat fiamtla* QslISSLf ^hurk te«tbf 
*^yHftbBfl9 «nln« and a fraqmcfiit of f l ih v«rt«l>r(i from the ll««itOB«« 
and ffhali^ of thf> Barfpsda t>«dtt ffxrtosffd n<>«ir '^attvnnatta. Re tdentfffed 
Offtrfu pretnewiiia WoetUno ood RfffBtprtti^ti nutm S^nnHf recorded 
earlier frora th© Pe^ o *>€^ « Hower Miocene) of Bttrsa. The rtsrlpade beds 
were thus considered by hfra to he of lower Hloceoe o^ e 8nd» eo tbe 
bBtfs of feuBSl «»<denee» he snqoested a narfne treeseressfoo le the 
narlfMda reotoe dorfnn the t^wer 'Hecwe t f n ^ . 
Ghose Cl<»56t 1^<») described ^ soeetes of sharfe teeth end other fish 
renalns fron a llnestone baad of nerlpodo beds exisosed in the cattfot^ 
of the river Barhahalandt near ngardlhl. The fossil asseiflblaffe 
faeladea rereharodnw wef l^oden Igasslsf C. weqalodon robastMS Darlsi 
rereharlnas (y*rtonodon) eftertoiil ^ossslri C, Cinrtonodon) frf>Qtt.«|t» 
'^«*» newlnrlatis terra A(ws8l«, !>rttls aofittawlraa •^elfortrlei 
'yy|l<ybat<t tp.« Rhlaonteya raebayat 'thitet R. fberbenil '%tte» 
aetebatis arewatos barleadegsla nhogh, aad nynoloehas syWaatrla 
wehwllrl Oho»b. llthoH^ Hhoie (eo.elt.) did aot asafip • definite aqe 
t« the Barlpada beds bet renarked tbat the presence of Roeene sneelrtf 
vic.t W»<fffBlWI ff»»ff!rl>ffr^< lt\t; n. yaabaral '•lilte and Bynolophat 
sylrestrls Indfcatet either a Eocene a<3e for these beds or the Sfteeles 
theoiselvei have a wider raafre. 
Same (lOPft) was the flrat to report and Illustrate foranlnlfera from 
the Rarlpada beds exposed at rsardlhlt *?atpautle and ^alramatla. The 
foranlnlferal assenblage eoaprlsed ABeaiaHna> f^ollvlaai l*allMlaella» 
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CtbtHiiw. nfi^ffit^li, ElB»<(^ ffflif HpQitiKOT» r»|gbtflffTlftf» U^lfSt* SSSlffib 
«ebfiio1d r«iMffis Md Mtmeods* nav«ver» ii«Ul)<»r tpteffle IdmtlffettfMit 
aor dmerlptlons ««r<i rrfvan by blm. TB S tttbscqvmt Dohlfeatlovt 
*^ «rma (1<»57) riMsordtd • faoiiBl ••««d>lt<|« fren these beda whld) laelades 
^atanat rardttat rardtwif t4ida» Lafflaat Wagalat yeldl«» Ewcr««aataHai 
PaybaHat Oatraa and frahaj CarebaTtaat r^rcttarodowt Haailprlatfat 
%Hobatt»t pdontagptit Prl»tla» Qxyfbjlna and fkvinlH. Howawett tba 
folloiffftin apeefes wara lllaatratad bat ao d©f«Hr>tl«n waa <|lvea: Oatfya 
app.f Cardtta ap.t Myilobatla ap.t OdoBtaawta coanldata \fm9Ht 
Oxytrblwa nanada t'ootllaitf nawlnrtatla aarra, Anaatfs* CarefiarftdeB 
waqaladfta f^iasRiat r4irehay<aa (fyla^odoa) (waLqptlyaa ^allert Oxyf^taa 
i P J i l i l l l f t l i R«naj»an«f QaeTionHitta ap.t and f f y ^ m tmsmlSm. ^ « 1 « B . 
Ha observad f^at oa ft) # bail a of foranlnlfaral evfdaneet aapafllally tttt 
abaanee «f anallar ladax forantaf ^«rn of attber fCoeana or ^loeanat tbe 
Rarfpada bada appMr to ba flmeb founmr than tbe Ylaeana and nay ba avan 
f^ltoeeaa ta Platiteeeaa <a aoa. 
fkaadbarl (t^f^) dfaeevarad twn aiaaaMllan taatb balaaqlaii to fataaoiaiofraa 
aad Gatalla fra« elajr and aaad banda of tba Barlpada bada« axpoiad at 
Vakafwitta. narlytag avldaaea fron tbeaa raatalnat panfealarly 
PotaaaabeOTaa. ba eoaafdarf*d tb« bada to ba of l^ awar Platateeaaa la afa. 
CliattarM aad Kao f]06n) nada a atady of tba aab-aarfaea oaolaiiy aad 
tattaale fraaaaorir of tba Ralaaara ra4}tant adfaeaet to Barlpada. Tbay 
abaarvad tbat elayif laad abaatat aad baadt of fta»~cnrafaed ItnMtaaai 
I I 
(9M In t^ «* nxfilontftrv borft-liol«ft eontnln • f^rollfte bmtltMile f»m« 
MifMly eenprtgfnff bmettfopodfif mellasc^ and eortl t . A v«rttbriite 
ftma eensfitfnri of abmdaet sharft t••t^ «r»s reemrar#d from tba elaya 
lehfe^ ara asuoefntad wfth Itac^stooe baadi. .1 provlatonal eorralatlna 
of tbete llRettoaaa wlib ^1nba<!allraBda (^foeene) of Ceyloa and tho 
overlyfnfi olajrs viHh tbe arnniaeeoas faelcs of fuddalora and 
Bafabffloadry fonstfoat C? tat<i Tortlary) nras sa<Tr?«at«d. Tb^ia aotbofs 
vtaualftAd a *Naelenr Paifa* alcfrtlnf? alooQ t^« oittem mrfjin of tbe 
Chota ^agoar r>1at«aa ivbfeh eontrollod tbe tadiamtatton of tba 
FSalasore renton darfnff Tertiary tfaes. iFbfs bnsla axteedad Into tbe 
nayt off Palatorat and wat bavtog a aarloe eDtfroBient darinn llocflofl 
wbfeb beeatae eatnaHae aftarwardt. 
T«»art nad .1»aitb1 0*^60) aoti^ d tb« pr^9mee of a rfeb fosRtt ataanblana 
fORfirlatnn tbarit t««itb« ta i l snInM and fra(Meati of boa«a from the 
Parloada beds. ^arlr taatb war* rmrwtmtHi by r«r<^>rtoiaawia bareat 
**•'•» %f>onrloB boral T«»ra»f t Prtonedoa Qaqaattewa Noat 1 fa<jf 
4arleaadae boral a. ap.f and Aorloaedon wtarat a. «f». Tbe faaaa also 
faeladad inae((>t of PolWtnat Ralfatnallat Clblcldatt Hlob!<)l)law« 
*'*lTfrtqfThtt SfiliSIlf M f f t f t H •«<> ISillJj.- on tbe baala af EliSKSJlSB. 
eaaqatfewa aad Myllabatld tafl ' iatnai wbteb bava alxo beaa raeortad 
fra« TeaaaoyaaBQlaa (lawar Wfoaaae) of Rarmay tbeae aetbon faroared a 
Mlaeaae afa for tba Darlpada badi. 
^ t i t i l * n9iS)t wbtia atadylaa tbe TteoQme mferofauaa fa a well* 
flaetfaa at Karlkal oa tbe east eoaat of ^aatb Tndfaf alto axMlaed 
•aterfal of Barlaada be^ fraai aear Barfpada. Tbay reearded abaadaat 
\7 
^mmtmi* p>ptl1<H>tt« tlenci with C<l^ <yt<lf>t KlpMdlaw a»d ?^ iwit<m trtm 
tt>«f« b«dt tnd (iibi«rv«d that fhtt Barfpsda b«Nts mty b« «qa1valent to tli« 
«pp«r 110 M of fh« Banff (pi fao ttquaeee set wUbln tha Karfkal 
««11-iaetfOR. 
??oli8tttt 11966) r«eordf<d a rieli fostfl asicsMofe trtm thtt svlbtropa of 
the RaHpada bedi at Rarfftsda. The fame oaf a I f eoatafss lartellfbraaebay 
oaatropodst erabt aad flah ranafna* alonnvfth a tm fra(f<)e»taf7 ranatas 
of bryesoaaat balanfdtt eebfaofdst refittlea and fnawials. Tt fnelad(« 
^^'PUffHIPJIPt^llW «^- P£SiS£2ZlMfi&iSl^o«tHR9» ?mtn, «'• fcolr<^faaaa 
t^ oatltnr?* Oatraa cf. papyraeaa "^eatHnm THwifata cf. pretofweaflfa 
Koetltnn* Leda» .^ rca» Parbatfa» rraaaatfUat Cardftot t fn„na,y <1irdfq«. 
Vqauti Paphfa ?t f*l22t "^raefat '^'arrftaUa ef. lydafrfctrt Noetlfaqi 
Watfca ef. tiratiflfftr SootHnn» ralyptraaa af f , raqoaf fleetHe«^t ^'fcat 
(Ff«swn) eoadftua Brocp* Vafwataat Toffpftt Cypraaat Raaffllat ? Qlfyat 
COB at; fTfwoiyoatowa tp.» Odeataanfa f^ i^ faodewtaapfa) euapfdata 
(<lftaia1s)t OxTftifwa apallaaaaaff Poaapartat Waiafprfatfi aarra i\aRasfxt 
nploaeaTdo adwaeaa A(piatt«f Carcbaftifaaa a<iortoaa (\tt»9»i7)9 
^-tTt»lf%fHy PVISiM, <*)aatlfno)f HwioarfOB ef. fyfff^bf<|Oi| (to Roa>i 
'^ eoHodoa ef. tflJBtfrflt tarfebe, ftprfeaodew ef. eollata (KaitMa>f 
Sebyraa orfaya Agaaafc* r^laaa ef. fiSSJl^ f^ eeaf)arto> Prfitfa «n.t «a1a ap.> 
Wiroalaabaa ap.t »fffBlffr^ of. atadarf A<iata{«, Hylfobatfa an.* 
Aotabatfa araaatoa Aoaaafat Sfinrefd ranafat* "^ atradon ef. laeofntraa 
larfehof aad Sabynaaa ap. Oa tbo baafs of tbo firoia palaoateloqfeal 
•vfdaaeat Nabaatf ( f l f i l l *> aag r^aatad a Naoqaao a<}« and a aballow 
•larfaa aavfreaaaat af dofioaitfaa wftli tbo ooiifbflttir of aa aataarfao 
IS 
SOMA for tho B»rlf)4id«i t«qaene«. 
^«fi<iitpta (}^66>»i»!stl« raakliiifj (|iK>le«itf8l and (i«op1)]rafcii1 ttodtHt of tti« 
««st«rs pntt of thtt Bmrpil Hasliit ^tervAd thnt d^rfn^ tht late 
T«rt<Bry tiraesy tfte •«» floodtd t^e parts of lh» aljtald araa frlnfitaii 
t^e B«a{!8l Hasln and Parlpada txNfs In Orltsa were laid doen) dtarinfi 
this episode. 
fattaalft ead ^pta (1971) opined ttiat tt)o auh'Sorfaee ^jaoloffeal <lita 
and tfie oeeovrenee of fossil wood fra^ieots helosqlnq to l^enara 
ralBWcylon aod <^oreoOTloti ander ffce to l l traett r»OTtfi of Barlpada» 
fadleato tbot thfi Barlpada beds probably eoatiaae for abeat ^S teai to 
tb© north of Rartpadat op to S|B#bbti« and MIdaapor districtsi t b e r i ^ 
sodfiwitlofi tbe distance of one siidlra«>ntory oalt wbfeb Is ^loeaoe or 
fottsfroi' In nw aad tbe appemost part of wbleb was deoosltdd In aa 
estaartne or partly flavlal envlroaiseot. 
Sabal as. l i . C l^ l ) reported a fisb slero-faaaa repraseotlnq teleoata 
and elasfflobranebs f r M tb» Barlpacto beds. '^« faaaa eoimrliaa taetht 
splnesf vertebrae and fra i^ments of afrall and ladleatM an afit between 
t4Nrer lloeene and lower ^^lelateeene. nowcvert tdentlfleatlons were 
Bot filvea. 
Cbatterfee (£l|l£ BalesaadrMi» 19T2) reeevered a foranlal feral atseiiblafie 
froai tbe Rarlpada betto. 'Tbe assestblnife leeladaa Eln^ildlaB spt 
Miili«»»» cibiei^ tf «o.» Ssaisaip.t SsliiSM»pt MqtTfPi »p.t 
•^eatalarla sn.t and Ballwlaa sp. Ta a sabaeqaent pt^ltnatleat 
u 
niiitt«rlft» (IQTI^ ) rei»on<H} t^»% tts« fona1iff«r«! Mtfini^Iaf?* of tlxi 
f^trtoada b«dt eeaslsts of IQ fftnora. and la etiaraetaHaad by tlia 
oredOMfaaaeA of <;aleari>oaSf baathoalo fotns bat I t also laolndai 
f?!i^lo»rlBa and fl|tf»oirotalla. n« vistialiaad a banlpalafle aBflronraoBt 
of depoattfon. Oa the baals of aboadaat yalyaHaarla and Awio»la> 
Osattarfee (si^.gll*> inferred a ^loeena afie for tba Bartpada badi. 
nballa aad Hev (WtZ) daaertbdd and lllttstrnted a foAtll raptlllan 
vartahra for tb^ firat tfito fron tha lltnastoao baad of tba Rarlfiada 
bedfif exoesad aaar Barlpada. Tba f>»tro(rra|^ ble atady of tbe tliif^toae 
saoQatta a sbaltoKt aear ahorat ratbar protaetod* raarlaa aavlronfflfml 
of danosttlmt. Rteantlyt Rballa aad D«v (I^T4) dlteotarpd OfbHiloa 
aatoralla Broaalnaea from tbe Barlpada bads aadt ea tba baals of Its 
f f r t t appMiraoeat tnfwr^A a Hfddia i!1o(*rae a^e for tbase bada. 
Text-Flqurp - 2 

CHAPTER fl 
*•>>» RtHptrti b«dt in OrltsAt ftrlon tfc* Pay of Fi«iifiii1t eoRttUate (N10 
of tfie (ii»rln« T«rttary esneanr^ dfitrlbtttiNf eleno tli« etatti of Ti<|tii. 
The nxhmr ^trtfury «>imotarM «« th» Mt t coMt IMI1«»«? to th« RafakMndfjr 
Atid Cudtftlore tendttortpn hut ifllerofamn fiav« not ]r«t beea r»pnrt«4 
fWMB tnftB, 
T»oe to vast ttr^p?- of 9il1avliir4 nnA laturlt •» th« «otJr#» ••eecfston of 
the P»Tfn»J^ o beds in f»nt gp«^ i »inf t?'#» fpnortprt hofe-hole roeordi Indleiitn 
thut ft If fairly thir^. 'l»c, m<^i*r part of tlJ« g«crti«ir*^ hmtpvert erof)t 
oot 08ly In t^p ratt^nfw r»^  f t " rtv*»r f^ <tTli«b8la««i fro* wf>^ r« tanplitft 
for tft* pTffs**"? Rt'.'^ v K»»r*» '*fttl*N5t«» .^ *»i t^«<p hor(»-liol« awwle* vf^ r** 
not ii«all«h1# to t>'«* aatt»«ff "Ills Rtnrty l« ro«frlet«d to tfia 0xpos»d 
"wrf of th» Hmtitnnri» np^vmnep, 
'ri»9 K«tHn«d« hodi er«o ont NB»r ^otntllt (?1*^4' : R6%4*]f:**)« *;«tpatttt 
<»1*%»*»>" : WfcV'^") , »«lr«rwitt« (?1*R)*4R- ? ft6%4»30") »»d Pttrtmppwr 
<7\*rf*in*' : fli%S*4n"> rnindMt eovarlno a dtitaaea of nhout 20 Iw 
fraa ntrtli to iaath. All ttif> axuotaros of tbata boA vara itadfad la 
datall aad tba diffaraat aaetlaat i«drlt«d oat at abeva filaeea ara tbewa 
la taxt-f1«ara ?. Tba iaqaaa«o Mlaljr aaattfltt of yallaw to yallawlab* 
brawB llamitaaat aad ^ray to oraylftb-mraaa tbalaa and I t aappad by a 
1« 
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ttifeir hl«Bk«t of Ist^rf t tc t o f l . Hie fimttnlitttd •tteeMslon of tbm 
• X P M I M ! f^nrtfon of t^ «r Btrfpada biNlSf w worked oat hjr tlie aatfiort f t 
illven fn tahle 1 . 
I l iMe 1 . •> ^oeeessfon of Birfpadt hedSf Orfssa 
Utftolofif 
Later!tfe t o l l 
Halt ITT J^ale: urey to CTraiffat)«greeBt 
f laely latnfnatadt aplUtrjr 
at placett foisfIffaroufft 
with ahoadant aharle-teetb 
and a tm oyatera. 
rtolt TT Mneitene: fellOM to yelloMlth browni 
ar«aaeaeua« generally tiardt 
eanpaett fosaflfferoHSt with 
(ritandnnee of Oatrea tpn. ! 
atiarfcoteetbt fraowentary 
renaftia of ffaliea» rept f le t i 
ate . 
Hi l t T «%ale: dark 9reen to qray1ali-<!reaat 
taady towardt top at placett 
fo i t l l f fe ro t i t . 
Thiefraeaa 
ftiH.iBffififtTBj 
2,4:^ to 4.B7 
r^,04 t o 10.66 
0.76 to 1.*?? 
7 n,m to i.ie 
^ate BOt txpoted 
7|ie aiqtated »0qtime» of tft» Barfpada !»e<Hi ran he divided lata three «a1a 
l l thaleefeal aalta wfife^ thaw a eertain aanimt of vartatfen In llthelogy 
and thiekaett at differaat leea l f t fe t . ^ U T i t the lavenioet m i t and 
I t eaapated of «reaa te vraylth-ereen ahalat whteh are taady at plaeet 
tear the eeataet with the llaatteaet eeatt l tntfae t^ l t TT. Tt I t poor la 
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weep- •« ir«t] ot («ferofo«tfl». Only • tnall thfetrRets of fthtrte ffcnlM 
I f exootffd as fM»st of I t l l« i he%m thw water-level of tl*e river 
r^ »rkehel«n(v <r!ete 2i flqore 4* f*l»te 3i figure 3» PItte 4lt ftc«ret 
2»4). The SBcci»edlnq 'Hilt TT is eonpoted of yelloif to yf»llowl«lt-broifiii 
ffmerally lisrd and eonp^ iot llme«ton<»s end enntafns abunditBt c^atert 
alonn with a few Isolated and framentary remains of ffs^e<t and reptiles 
(Hate I t fifiurei S» 4» riate 2» ffffnrea ^9 4» "late J^» fl*?Hre fl). 
Tt attains a naxIrawB tMcfeness of 1,1^ a. Hrey to ^eyl«t»-fireeB» finely 
lauinated stiales constitute <%ft TTT RMeh stio^ rs eoeslderahle variation 
In tfclcfeness frora 3.041 to 10.66 ts (Plate l» flqares 2» U Hfate Si 
finares S-^; Plat© % fiffures ?-dt Plate «!» figures ?-4). ''Ttpse 
fheles are riefily fosolllferoa^i especially at "Valramatla crftere ebundence 
of foranlnlfera and fish teeth have been aotleed. 
M f*artappori the Ilnestones belonqfon to tlnlt TT are nr>t seesi Instead 
a broKBlsh-redf flne«mi«lned) hard* fterslstantt OMX te l.f^ n thlelr» 
ferrnnlaotfli slltstoae oeeors la between T%lt T and T^T (Plate 4t flemres 
2-4) . the shales of l%lt TTT ara ^reylsh-whltet ^»04 to 4,F7 n thick 
and are overlain by laterltte aol l . The seqneaee Is devoid of both neffa-
aad •lerefoRSlls and hast therefore* heea excladed from the purvle* of 
the oreteat stady. 
The Rarlfyada beds are nearly horlxontal and show a gentla ^h '2*^ to 4**) 
towards sovthesst wltheat any sInn of stmetuml dlstarbanee. 
CHAr»TES 4 
fnrSTE^ATlC tE*;cnTl>TTm5? OF F^RAMlMIFERtm 
Tlie e!»«s<ffe8f.fon of rorartiotferfda follovnd In tf»#» nresinf ittHfy Is 
t!m one proposed bjr Lo«Mlet) and llinoon ClOiMo). Tt iBeorrtorates 
•leaott all thf) nmrptioloritral eharaeterg and alto tafcua <nto eontlderatfon 
t^e phylonraetfe i^latlonstilpg. fhmt It has a 'boHsental* anpreaeh 
and ts cmnt ttD-to-date. 
fa the fo!l<R?fnq ps^fv* various <^(;ra of Fonmfof for!da have been 
arraonod eccordfoq to the classlf^cntfon adopted by Loeblfdi and Tappan 
<1<>6la) trlioreas different speeles «ftl«lB a sfnqle ^mnn are arraafied 
alpttabetteatljr. The sjraoajrafes hara been qreatly redaeed and OSIT 
ttiosa refereaeas whle^ eltfier refer to laportaat sMfta In tVie deeerle 
aanes or wMeh have speetts strnflnr to oars» have been laeorporated. In 
erdar to avoid n^itttttem the word at^  sya. follows those referenees 
whfeh faeloda sattsfaetoi7 syaaaynles. Tlsxenomle aotes have baan 
added wherever aoaaasaiy. 
There Is sewe differenee of epialoa refprdlnn the taralnolofliy of the 
differeat sides of traeheld or nartlally troehofd formlatferal teats, 
^aae anthers ased the terns daraal aad vantml while others prefer to 
deslonate th«wi at spiral aad wslhlIleal. IMfferant workers have ased 
differswt criteria for distlnqalshlao bot^ the aides. U is not 
1»» 
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<tffftettU to dtfftrftBtfate both sidei to lilf!b«tp(r«d tetttt but tbt 
rM l r>robl«r9 eropt up wban loir«fpfr«d and partially troebold tests are 
Axamtaed. ^n axcellwt review of this problera has beeo tfUm by 
Belford (1066) aad be Is of the opinion tbat tbe side nearest to tbe 
proloenlQS sbonld be teraed as dorsal nbtlo tbe opposite Is ventral. 
Ta tbe present study* Pelford's viev bas been followed to distlnoalsb 
dorsal side fro© tbe ventral In different troebold speeles. 
Variation Is a cossjon feature In forssalnlferal tests wbl«b» I f not 
worked oat properlyt er^tes taxoeiKsle problems. Ultewlset dlaorpblsts 
Is also an Iraportant pbmoraenon soaetloes eontrollloo tbo sbape of 
tbe test. Tbereforet In tbe nresent 1nvestl«Yatlont an attempt bas bo&a 
<»ad0 to work oat tbe ranfte of variation and also tbe dlaerpblo cieneratlons 
wberever possible. "Hie wall nlerostraetore Is one of tbe sl^tnlfleant 
taxoBOmIe ebnraeters In foranlnlfera and It bas been ennlned In 
different speelr>s foUowIno tbe teobalqtie described by Sood (10<5a). 
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*?oj»#»rfi»mny '8TLTnL\CEA t^rmbvrfjy IPS^ 
4.1 Ptnllf SILTOLTDAE Hkrcaberfft tP3^ 
^^rttfanfly O^ WO^ LOCnLTNINAB Cmltmaai W17 
dmvt QmncMWcmMh d'Oit>fpiyt lfl26 
OtttaoaHocBHm ef. £. fact«a VelU 
Plate f?t f l ^ r e I 
Oq<BaBt>loeaHBa lanttf gBIU, WS7t p.24f pl.6t f < p . llP-121. 
nftBcrtntlyi! T«st of aadlaa slsey pdree>laaeo»t» lofterfoniti^i qala-
qvelacQllne fa nlaa» twfee an lean Si breadt «loaqat« la aide v1«wt 
aearly trfaatralar fa aad view* tlkmit)i>in rath(>r dtst1aftt« t^talart 
ealartrtarr rapfdlrt a«a-en<hFae(nfl« four vftlbte OR ase tide and tliree 
•a tke ether* tataret fairly dtttfaet» a l l ^ t l y dapreaat^ dt fiertpbery 
roaadedi iHY^vtoral md braltaa. 
P<«—itaaa (la • • > ; Haxltaaa laaqth r).«R» naxlMiM hrwidili 0.^3* fwataon 
tklalraeif 0.2^. 
Bawarltt; h afa«le» aaaaNkat wen eat» tpeelMea ef OalaeaeleeaHaa »aa 
feaad fa tlie Bartpada mterlalf whfcf» akewa rtaeirttlanee te OataoaeleaaHaa 
laetta deterfbad by Vella (l^fST) fren the Ceek f^ttaltt New ?ealaad. 
£* iBfilli. *• ekaraeterlted by remded ehanlieraf daereated taturaa aad 
reaaded apertare. The areaaat aoeetnea la altseirt atatlar la eatllae at 
jO. laeUa bat dlffera fren ft la befa(| alt#>t1y aaialler (a afae aad la 
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htvi«« !••• tfti»f«ifti tut i rM. Ife* r*latltt»tliflf> •t tit* •ii«n»rtl 
§•4 •otltf ••« b« ••e«rttlt«il •• I t ft tnnetttd i i •mw tpMlatt. 
^fflirfliff: «•»• «• ttiipi* 8»t/a. 
y.ft»ff<*«ff •? fygt miff f l i t *««»o ctt. «•. •r-ii4. 
» 
Pt t t t 8« f l f«r» t 
Qil«<wl»e«Hat • iBt ia lM STJUWTCgsmtO (got U«ii«}f 1927» 9f>.226.2S7| 
p i . 8R» flQ. SA. 
Q tUwl taa l te t y g m a t i t BBBWSTEBL wd APPLB, 1929t p.S99t pl.44t 
ftfft. 4».b. - CQSffilliN md TOOD| I9^f | i . I2t p i . 9ff f l ^ t . 9-4. 
.BAfltfft I94O9 p. Stt p i . 3» f ig t . ^N>«-fkh»e* 
Offgyitttliw! Tftt of 4Mdfm ttett ppf««lra«oat» faptrftrptet f M t l j 
eaapf«tfl«d9 qtlB<}a«1«ei]1a« In pl tm m * Md lialf %!•• • • toeo at 
bmadt «vtl le tld« vlMrt trtmosltr la aad vlavt ^aafetn ratlmr 
diatiaetf tAalart aalarfia^ nptilff irt»m«ia99 ffttnr vtfll»1e M 
aaa tfda aad tliraa aa tka atkar afda* »afa aalbvaefaq aa ttivaiNiliaabarad 
i ldai aataraa fatrljr dtatfaett afaplat i1 f0t1y dapvaatadS paiipliarjr 
raaadadt apanaral aad traaealadt apanara aat pratarvad. 
Pl«—alalia (ta • § . ) ; • tx lma laaftfe 0.<0t mxliiaM tetaadtli O.STt 
•ast«M miataafft 0.90. 
M—aitai A talttaiTt krafeaat apaataaa af QatagaalaaaHaa la aav 
•atarfal akaM alaaa raaaiAiaaea ta QalanaalaaaHaa yafwaaitat 
arlfffaallr daaarlbad bj Watatfarl aad Applla (1929) fraa tl|pp«r aad 
Uwar Ciatbama (iflddta Raeaaa) faimtfaat af tfca n.n.A. Oar apaataaa 
aiavaa tka altat aatllaa aad arrMaaaaat af efeaidiian «Ub 0* yagaaaaati 
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4Mtr1l»«4 hf BMtff iW0t} liat 4lff«ni fvM I t I t tittliff • •MipfMt^d 
f«irwiiMbtrMl tttft. H I * ^ l tn ln l1 «tf ttf tl i* TitfftR f«ni !• 
tnNieit«4l «id I t ft not p t t t lb i t t t «ta»tr« tUt t l i trtettr •t tfett 
jp tn l t t . 
Ot t t r r t t t t i Rtrt I t tatplt BTI/2. 
u 
«?iih©rdeT IPTT.iitTWS Dtla^e Md Htroatrd* !P^6 
4,2 ftwily GUf«mn TKtmS RtatRf IP to 
<;al>f«atlf OnLfNl!«An I4>ib1le)) and Ttpfiaiif 1961 
Pl»t« Bf ftfare S 
FtiHOTlmi l>«irlt!ff|» REm<5, lf»Bo, p. 366, f»l. 46, « 0 . 1 - liJ HW, 1044, 
f». 23, p i . 1* ffi». 16. - raiAir, 1067, p. aps, pi . i , tin, 4. - m\m 
and onni, i^«R, p i . 2, fff l . 36. 
fttwwf l»»»tfflHf (Rwitt).- RSAny, 1RR4, p. 47S, p i . 114, fins. Pt-b. 
- cnqi'SA"^ , 1^1, p. IT4; losa, p. 2P, pi . 5, f i w . 5-2. 
fV»tjpyfnt<<|>fft Tflflt of tnalt ttxe, unlloenlar, slfc^tlf eonprosiiod, ovtto, 
•mpt fen l Is cfOtR fltetloB* marolni tdh*aeat«» hasA roondcid, a[porttir# 
• aarraw alft at apteal «Bd> wall thin, ea1«ar#>oaa, radial; iurfaea 
••ootk. 
PiM—laaa (la i^ . l i laxl«an laaoth 0.29, naxlnan hraadth 0.20. 
Rff^rtit tills eamapolltal tpaelat wat arl^laally d«terlb#d bjr Raati 
(l^BO) tfm tt»» T#rtlaTf ««T I of (^rfncfa^ oo»r Vimn». Fro« Tadlan 
raoloat H bat ba«« daterlbod bjr Rballa (1067) fron tb(> Tater-trapoaaa 
badt (tawar Soeane) of tba 1*aaoadl ar«a. Oaljr one apaelMon bolonolao 
* * ^<t>»Haa laarlofta iwia roeevorad la tb^ pratoat natrr lal . 
^^fttrrtMft «»Ta la SaMplo ATT/2-1. 
? t M i t t 9 n fff iTBf W U T f t l ; *»"60 Cat. Na. tlF-f!6. 
n 
CtwwPswfly t\m.nWArr-A Tonns, IP7S 
4.3 fmiiy 'mmn.mj'^v: cmt^mnt mi 
'^tthfimlly Tm R^tlTKT!\'^  • rmhmnnt I**?? 
Miaiaslli.sasm<*'^''^—» t*^2f. p.t^a, p i . r., f i n . w . - K^^M^riu 
l*)??, n. P'T, p i . 7f fl<?. 3; p i . iFt f l q . 4i pi.16, flf?. P. 
nnHwtBella TjPBfyaaa (T^mx: and I f L f n ^ - M , 1«3«, p. 1 , p i . 1 , f l q . 11. 
HoH^dponn hi?»gpnrtorfen»t« CIT^SUV: end Pir^cn, i«)37, p . 40, p i . 4, 
fl<?. 13. 
nHitw<we11f^  «tibftwlfoTqt<i> Cushman.- H r ^ f ^ ^ U , l<vnf», p. ?f^1, p i . o , 
f l<l. Pi p l . n, f f q . B<?). - IS ROy, 1041, p. 2F, p i . 1 , f l q . 1«. 
nayt«fflB<»n» ewr^a carta Cuthmw.- *^'.Tr!.TS, 106P, pn. <>*»-lfVlf n l . 3, 
f los . 2 - l^ i p i , P, f fp . 30 . 
nyiertntloii! T<itt of gmittl •!»#» •l«n(f»tf>, t«p<irfnp nt hprth •««<», i«%h 
lifd^ i f i l r * , fnf t ta l wnit ramifiHli etinri^«n nmn^rovmt fstir to ftv« nnfrlsd 
up • e « t l , «om«wft»f fn f ln t td , l«n<i»r ttitin hroadi f n t u r ^ d fn tHr t f 
• fiipl«, t l l f i^ t ly <l«pr«>sfl9df (iMtW earvffdf p«rtph#rf *1ffiHtIy imdttl^tlRi* 
•p»rtMr« l««p-tli«p*«d In n d«pr#«slon In ttse ^'faal eftaa^er, wall (talcarMua, 
f faa l f p«»rf0rat»f wtfti radtal «l«roatrartttr#» sarfne* ftmoptfi. 
niM—aloiia <|B — . ) ; Haxtnan l««"th 0.33, tnavlmw* hr«mdth O.l**. 
Rtwatiai Oaly twe ip#>efiB«ia of BaH»lei»11a wi»r« fauad fa th» Barlpada 
?6 
mflttrtal «t»tc»» ihare tt>«» tfiariei sljtet nature of c!!a?ibprsi sutnrMf 
etc.* of neiHwtBffHw eartw deser1b(»() by Toshnan <l<)2r») ftwi thp» Mlocwi« 
of '"^Hfonifa. TUey also howwpff show retwiblftnce to S.» ftBbfwtJiifoTatf 
ftwfeiBanf ff(tared by le Roy (1<^ 'J4> fron tl»o ^Hoc0oc of Cmtral Himstrat 
f'ait Tn<jl«i. 
*4©fqH« (\f^tf» nade a <}etaUf>d study of BttHniBollo m6 Its ip»^o!o« 
find <rt)ser9c»d ffnt ft Is o blrjfly variable fienos and ttio lenfjtb m^ 
tbfelroess of Vm test ore not of tajcoaonte volao. n© fironpe^ d smreral 
elosoly allied ifieolos* o.o.» nallwlnplla bjHyfyBtia* |i. baooBdor^gaifa 
aod r^ . Bqh< o^j»lfor?l« oader PtiHmlnpHa rtiitfa £aSi2,» J'ellllo itadim) 
th(* tyno ipoct-npRs of n. cairffl, and H. i;.^ ,f^ tf.lforp^ ff», and renarfepd that 
both tboao 8'>ecl(»s were described frort t^e snne 8Fi7<^ 1e erd locality 
ood thot tbo bolotype of 2.» it^fatffomls Is <jolte dlffor«Jt frcw Its 
p8r?«tynesf tbe latter nay belenn to J^, £2112,. "TH© sane atitbor Cololle* 
10^1 n. in?) ebsenred tbnt tbe bolotyr>e of Z* stf>fti«^ fOTOila " . . . H»y 
renreseat a soeelwi dfffer*»at fr«n ^HaHiiilBpUa carta Casltptan. Tt tmj 
be al«o aaomaleiis sneclwen consperlffe witb B. carta, fa wbic!' case 
n. fiillJL *•<»«''^  ^ ^ * Inalnr syaenyw o' W. ft^fi^lfogffg". 
•^  elese eoHianrlsoB of t^uHwIaella sMbfaslferals Cmhmnt fifltored by 
l e Roy IWI-I) witb tbe beletyne of tMs speelwi lllastrated by *''elqlle 
(!«<»» elate »^ fiffare I) •^ aw8 tbst tbe ^^ anatraB fom U q«ilte 
dfff»*r»nit from tl»<» belotyoo of iMs «oecle'». f^ owwrert It eowes well 
«ltbfa t^e raane of variation of "allalaella car^a c«irt<^  motked eat 
by s#lfi|||i (W^) aadf tbereforet tbe ''anatraa soeel«»<» Is belae trnited 
rt 
"^-^ Ideiittfleetles of tt*« Tn l^en sneetsee of ^nlimlnfsUs as Eailalsalla. 
fttirtu tiarfff fn btsiw! ftn t^ •» eoi»eI»sfOft8 arrt^wl at hy «5*»fnH« CI«fP> 
»l»o«rdfnf? t^ft •p<<«fet. 
Text-Figure - 3 

^ 
1.4 rawfly f^ '^ lTyT?JTTTP n^ CMbmant W2T 
Delias RniTVW'* <!'Oftelwf» 1P?» 
Plate fit f I mire 4} tex t - f lw i fe 3 
ZmsJiM,mM£miM,^^^^'''^^f t^^f p . 270, p i . «>. f ig. 3 . 
^frteylnttfiw: Tf«t of R»^ai! §!?•«> Mser l ^ l t emmTmsf^^t lenriftr tf'sn 
hrna^t piaxfaon hreadth tmnr<i» npevtamt sf<t«t l o f t f a ! «id hloatlsr 
pnfnt@df ehTObors emitroKSf broad md low» locriiaifon niflJi»r tsnlrtly 
*9s sddpdt ctJm^^^r werlsns elp«rlv v is ib le la isatttre portlO!j» »atar«i 
dist loetf 8l^1f>t nwt ly defjresiiwff eawlrc d««jf?srdSf ae'llao sot tin* 
Blri«aiot perlf^ft^ry sab-acttte In apertwral vl«»» tprntaw m elmrmtm 
« H t at the Hnmt Mfft ln of last-fofasx! efeajnherJ w i l l ealeari^ottst 
f lcp ly npTforstftf wHh md ls l ralcTOStracturei forfece ««eot*. 
'Plw«w ,^Aon.g^ 4^..|f.^ .,pi|.^ .)i !taxlaiwi l«if»t»i O .^ f maxt««m hretdtli 0.?S» 
thlelrsMs 0.12. 
: ?>ln«mMe fr«B«««tl©»*i «re fir*Hir«ijf In «ar wiiterli i l <t*»jtf-
f l i tnre S) . Tn wlcroinherlff f« i« et'aw^ew t r e iiii«enia<tt clesely nacltffd 
IR mtltif nort'mi an*« d i t t l n e t i f xftated In later ntirt and t^** nrelaeiilat 
dIanMer I f 16 yd, "^e meiploiftltfirle iRdlvldwi' hmn hrelren natare 
port ion, ^t has ratf i tr rapldl^r ealarilaci eha^^era wltl« proleeulaa 
dlaneter 6 6 ^ 
^UU&V 'Jwl? tm apeclnena of MM&B.w«r« «^>a«<* «« tHe pr^eat 
atiariblaoe. ^ w eaa lie e««mared wltl» f^eH»|i|f. a—elfowala dtaerlhed 
2^ 
by '^lnliiB^II (1<?:^ ) ttm t»tp ittoe«Rft ©f Oi!lfoni«8f H.^.l . , In f»!« 
ovoralt ihime •"•J «'a« of thin twit hot differ in hwluci more aawhwr 
of cfeinlxsrt and san«iAat lesi slef)ln(i and non«-llrihat« 8atnr«t. 
OffCiryWffff; B>W> '" aa i^ple CTTI/3-1. 
m 
^^apftrfurlly nTSrnKP(ia?A ilirwib«rqi 1P3P 
A surver of t^p lUora«ur« tfttswi tfiat «WM» coofoilon exists fn the 
laxonoffif of llliciajfiis.'anarek, lf»ni» find elllpd nmt^m of formfBlfttra* 
Inclortfnn feyatjl^ijj d'Oitilrpy, IP26f and nttconalflftBHna! Hofker» W^i, 
TB thp n''««©jf ttartyt 9n attwanf ^ss he#m wad© fo clarffv t^ »^1r 
tsxoacmite positions. 
'^ » - f^MfOTMs: T*** fi«j« PIsftOThlg mnn er«>rtfHl by lamnrc^ r (IPO-I) 
wttr- n|gc.ot»,u gpulcolwrls ( r ntsrnfMt<»«> vifStftolsH'^ lamtvkf imi ) 
@8 t^f tyno inftsfei ffW! t»ie ttitettan of r*Brlf Ratlin. a^«^ rtaR (!«527? 
\^ !*)^) daaerlbrd and ff(TaT©d ntarott'l^ ypglcularla as ftavlnn nlanocooviat 
t«it wltft f lat vwitTal «l i« me wpettttr^ rat t^ «» hm«i of onfilIleal sarqln, 
HI* (Ctttlimant !«4P) trratod ^f|ttT*?-lll tn tf*** anhfanlly '^lacoililnar of 
t»»» famllv Rotalfldae. ''laaasn^r (l<»1*5t n. HR) d#ijerlfmt» ^l»ffert)la 
RW havlao tra«j!»old twit with raor^ uonvisx dnrtal «frt« w<^  aT»i»rtMr«» oa 
t^e vaatral tide at "a aarrow al l t alonn the baaal aature a<>^ r tft^ ^ 
aithUfeai." He a1«c«d I t aader the atthfanlly niieoHilaae heleanino to 
the fa«l1f niiportilttoe* 
a^ a rerlafoB of t»»e faranlalfera from iht* tatetlan of Paris Pacini 
le falvef <!«#) floar«»d nttyerhla yeylcalaria as thowlso perforate twit 
Itavino dean elefta and Imporforate niatet aland the ventral saturett 
aaaletoino aear the aahllleiia. Aliaest tlmllar vlem ware ei(pre««ed hy 
31 
HofiilhTOOIt wtd V«ll8 (l«>E4). n»rfc«r <l<»fe) and RHtt <1«6^) onfnvd 
fhiit «w? thft ventral sfd«i 21« y#ftcttlartt laefeit an in#illl<«8l p!a«. 
^ceordlnff te "^ ©Itoniy (1*^ 6S)» nfi<yfn»tf hm a pl8ne*erav{qc t w t WUIJ a 
ta«i»«ipeh(»d dorsal sidet lamalla-llfce «itCTfff»n$ In firoitfnal c!J9'^ *i*»r!» 
en vwtral «ld« and the «r><»rt«re U basal wltti distinct 1ff», 
roffewr (WRia) «1as<fft»d "^Itcorhft eader the a^ardar rteatarofommlBata 
9«d In a sebseqsent f»#!lf«atf»o (Rofkarf lOfiPI) dlseossed t**© taxaaony 
nod nt»yl<M»«BF 0^ E» y»s<f«lwrts bnsed on tonotyn**^. H* (!'af«r<i»rt siL.£l|.» 
p. 116) d«!scr<?>«l ft e^  ha^fnn slmplo tepta a»rt " . , , dlstfnet tmih 
niate In «»eft c!58m*}er dlvldlnf? the protofoiwswi frws t5;o deoterofomaan 
and fomlR" a lar^p t«!oa OR tt>ft vwtra! «ldp w*ilr!i nartly <»ov©ra 
tbe a^<lli"a1 hollot?, "Ttiere Is a poraless band aloncf tf^ a p«rlpl»efy of 
tfte fait,*' 
Tloralbmalt (l*>6!f p. <>7) deaorlhed Ji. IffldjEHifltll •* "••• « 1ow-Kf>lrf»d» 
!aftSf>!y eoll<»df ratmdpd ^nffrlM wftts larti^ toatf* nlatas tandlnn to 
fuse at tf^elr psrtraraltlwr In aarly wt»erts. Ratwewi tha taotli ftlatas 
ara dean claft i laadlnrf Into tba aB(hni''a! w»<t'»n. **%« apertwra Is 
a slnnla arr^ KM onanlnrf nmnlnq from t*«f» n<»rlp»n!»ry avtT tawards t^a 
B#)llle«s.** J'a 0^«TBlbroolr» ga.. e l t . t n. ©P) adapted tha fatlaMlaq 
diatpasfs far n|«eoft)fst "Dorsal «ldt cnnvex to eaalealt tisually 
avalataf ratrndad to aatmlar tit Iraaladt f^radaally Ineraaslan In sljiai 
apartural lahes tyf»l«*»11v wall davalapadf tandfao ta fnsa* with prnto-
aad daataro-farananf ttia lattar batwaaa th« Mribllleas aad tha partaliafy 
af tha praeadlna uliarlf oarfaratlan fairly eaarsa.** 
32 
R»1m (l<^6'^ ) tihnmrvH^ t^llf n, ifi|«l«tnltHt^ nf^tms blltnAllld fitraetnr« 
•nrt wetl d«»ftl««»ed tooth nlatra m^ treat<><! '^Igeor^H an a valid crmya 
of t^p f»«<1y niiroi^^fdaa, ^tmrntitt "Ratis'a al>«etvatte«s wttft 
coBtwi<!frtf»fl hy H«flf<*T <1*>7I) who ro8<9ld«»r(Kl '^ tgeoyt>1iy asi a «nroap of 
rreaera bf»lonnfno to tTio faislly fJotalUdsw atrt rewarded (nefkert OR|g<V» 
f», J*) that th<» borfeontal aectfonn of ntgi^ i^-hfa yeyj,o|yrtf rmmli 
tliat **... ihp i^ ta f»f 12. vgytfttstarts ere atranl© awd tt'at t1»fl toot^ 
f)lat(»s w»)fc^  at th« proxtmal anqlA of eafb rhasn^ pr form foldad nant» 
eoatlnoa to foffj a olate (Tt«i^ 1t*»l to t?m svptom of a fowr^r cftaahon 
which pHtft foTOi tfi« distal wa'l of tho ho11o» batwf^ ea two ad)aef>st 
chataber walla." lofbllc^ and Thnpan <106l8^ con8ldc»r<»d fflonolanelHd 
atrapttira and ti?** praseace of ftn anMltra! flan «€D8r8t!n-! the two 
aporturosf aa a charactr^rfatlc faatnro of tho ntmm nis,co|!>.|y. 
"nie wall nlCroatroetnra of niaeoThfa as r(>v«>al(>d by th<* nonammtal wofic 
of '^ ood (l<>'f?)f la optleallv radial la aattire. Hay f t iJ.. <l<?ft^ ) wada a 
datalltd stndy of tbi» wall ffllcroitraetara of eartala foramlolfura and 
•bfl«rr«d that flacofbli vaalealaria I t aon-eaaallealata aad haa radially 
arraaoad erratula of calelte. 
4 floanalat! alaetron nIerocFrafth of niaeoybia yiytl^ wlg^ylg fclwdlr provldad 
by tia«. ! • faWasi Paritt and also tb« topotyoe niatarlal leaaad by 
«lai Hath '»'add» waahlaataof ihow a olane-eanvax taat wUh Mrth eoaleal 
daraal alda> 7.10 ahaabtra la flaal wharlt nraaanea of df»ap auttiral 
elafta aad laparforata alataa alaaa tha vaatral tatitraat aoaleaelafi 
aaar th» aaMllaaa aad a faw apaelaant thaw alataly elaaad urihllleva. 
as 
fftm ^flepoat t'trtf Bislut ami tfeo»« fw» th« Lower OltcKieetie of r^iriwiif 
In thp nevtmnl eo11eet<on of T*r©fe«»or Htthtrt ?l«cpf "^wifcht and •!§« 
dfseassloos witft M® (oral cO!TO08fcat<<»a» W72) reveal that typfrat 
fHgeotf»<« hm a oenrly plcwo-eoBvei tMit with f)-T raptdly ealarqfno 
efiaH!>f>r9 ffi thn last eoi1» ventral tnttires isavfan 60m elefts aad 
stitaral ROtdiest f>^^ closed «9l>l1teat. 
io#illef^ and lf^ pi>an (I**6^a» nr>. C KT2-.C 573) deteribed <^ !sft>iit»<g as 
havfnq a f>laRO»eesvra te«tf "wH^ a flap esrtrodtnff ftmn hmnl portf?»n 
tttm pacts c"^ af#>«»r toward w^f Ileal ren'ont oj)«9!pq «it«idlnf« alono 
proxtwal aide of meh radial ««I)1H<*«1 flapt eoBB^tlaft thro»i#!h esrtty 
heo«lt^ flaps to fnterlor of c»ra*er8 tlb«aselv«s.*' '*1»o»o aothors 
<fo *^»11c^ aort Taopan* fijj.* £il-» ?<Oores dSl» 1-7) fl«|ored aeroa apeffiwwia 
to fllaatrato the oanaa ntfeoiMa. «1 co«paH«oii of thp«« fllaatr^tfoaa 
revMli tliie oreewieo of tl»o fallowlap thripe *iro»pa of fomat 
(m) Ffflttma ^ I f l-S f]|t i itr»t# to^otype apeelimma of fi. nw^ioBlarta. 
Flowra 4Rlf I itiawf low traeliotpfrat teat wftl* nnt)fIleal flaps fc«rf«<i 
aa apeelap at tlieir nroxlnal ends and eealttelnp eeatrally ndtlle flptire ^ 
fa an lllastratfea of aa abraded tonotype wltl»ont liarfao aniblHfa! 
flaps hat tltoaftno aofoadary apertaroa a* t l t ts alono aatorM oe reatral 
i fde. 
ih) rtoaro 4f51» 4 lllaatnites 2. twf»o (d'f)it>1pay) ( • l^taHa t»i»o 
d'f)ititoayf li^26>. Tt »hmn h1<|H spiral tide aad itootly eonvex aniilllaal 
94 
flld»t«ttTt tuttiral alftd nnt^ sti^lv eles^tl w^lllent hnvfnq » few 
cent ml pisrfOTatlPTit, 
(e) FI<fBr« 4S!f f. «]tie1d8t<!f sncefnien of H. collig'iltit (RwiHy) 
*^^  ^tdffitiiB!l« coHtetilMt n«Bdyt l^-f^)! sod Ff<?«?<«« 4K!f 6.7 reTir(*8«it 
2 . btunTftirmB (rokoreyXe EtffiBftjffgMfi. ^^^ffm^?«!f^ o^fcoTBv, Wf.fi) 
•ff IsavliKY plano-cdBVtx tMt« with eeiiv#x dortal and atan<!t f!at VMtra! 
fidp sf'owfrn satnral c1(»ft8 and « df»t1nct rntnidtd wi?>«11ral ho»«?, 
?»»«» strove eownarlifp? stions tftat af»an ffeww tt»<* e«>n»ejifty of the doraal 
nnd ventral nldf^» fhft r!»nrartJ»r«» of wabfUftiu nlfso VRHPS In BiSfiPJ&lJl' 
'T5f!e fj. V0««calay*i has w«1! dewplopw! flapst E- f ^ '»»>o ^a« e!08«»d 
an»>IHe!S8 •vfthoot aay flan* aad n. colHealoa and 2* b<an<»ii:BTata 
ha»«» aB#)nfca1 nln"i. l0f*^Hc*5 and Tanpar n<»<Mla) hat* nivw a 
cmmr^mniwi^ casa Itfstarr of nfaeoi»t|! tm^tfk and I t fa lh*» efiawter 
of the w#»l1tf!a! aide niifeh Is prohlwatfc. Thff^ ha»*' loaored the 
d«flerlf)tlon of th^ a^tll lral eT^araetart of tMs fjaaat. Wai»at«r» wl»e« 
a l l n^ 9h9vt* lllnatmttoflt era oroapad to<iet!5pr» a variation of th» 
aalhlltpal eharaetpra fresi aliaalv oletad to t^o•« havino flana ov filao 
la ahtarvad. Thla l« In aoftavaat eontvadletlon «rlt1t tt)# diafiaatia of 
tt«» avlifafillv ni«eoil»laaa Rhr«il»ar<t» m V t aa olv«n hy t!i««« atttkora 
wliarala th« aabllleiit fian h#aa traatad ai opan. 
Tim ajoMalaatlaa of tfti» taaotvna Material and altio t^ te atareoaeaa mlero-
firanli of Hfigyitft vaalcalaria do not t^ ow thm preteoea of a^ l l l r a l 
i)1«(|. <l«llar ahtorratlon ha* alfio been wade on the anaelnani af 
ss 
rilweot^la fa th<» e«11er.tl©n of PrdfM^or ftrhwTt n»(p. 
Tt •nn««T« t^»tt nf»i*«r»«» l4»<**!lpf! and Tapf»«(» (l«A<f«) havff IiMp«d 
t©f!«»t^ «•T a few foms «!ifeh» In fofti <to not helann to ;^^ |t,eotMf,. 1 
thorottfft rfwexamlROtlen of hoth extwrnsl find Inf Arasi cf»ar8cters» 
fB«l«»dlnf! altnmlcroitroettiirpt of t^ «* tyo« asterfal would nrovldo a 
ro»re«t ^laffnosli for tt>fi qeeioa. now«w<»r» at fir«iBant» ft I t pw»ferr«l 
to consider nii.<;;o,f^ ff to oaly ttioso fomi wMcf* ftavo dptp autjtra! 
eleft i mA closed aifclHrtti (wltfcoot plaa) as nhrnn by t!»o topotyn* 
eiat^rlnl of ntgeflyhtt y«tgffalarfB. 
To thf present stody* flm ldeo»lfl<"atlon of nigcorMs «pecl<»s ts b«»s«d 
on th« basis of tfte forecfofaf? rpvl«»w and olso on ttx* obs«Tvatlons made 
by "r, "^.N, Pbalta d*»rlBfli discasslons witb Sao. te Taiv^g and r»rof<?s»er 
n«fbart f^»m> 
^' - «»saHBa and QlJfiSRlllllllIlflE: »2ilUiUL d'Otblrpyi lP1»fe» raealved 
a rath»r canfosad tr#>at«K»ot by dlffareot «ystiwiatfstt and »mi* nt t^«>"f 
0fm faroiirwd Its fluonrassVan. naMowav aad Wlnslar (V>^1) deslnRat«»d 
Wosallaa ala^wlarls d'Oibfonyt V^?f>f a« th® tyoe «B<^I#»« of Rofallna. 
nailo«niy (l«»'<fl)» '^laastner (lP^>t and C»»«l»«an ( W ^ ) eoasfdarad Bos a | lot 
as a syaaayn of nfgcofblt. Rowawart I t was ''•rotaan (W4»») wbo relaatatf^ 
tha fiaaas gasallaa and also m»mA»6 ft andt 8fn(;<» tfvMif Its asa<|a la 
11t<>ratara »»as baan fraqoant. 'leeordlao to f'rotian (on.eltJf Woaalfaa 
aalilbfts aoavax or olaao-eaavax tast wlt»> slelrle-sbaoad ebambf^ ra oa 
fha spiral sidai eMrf>rln9 aara ar lass oaa and ottiar aa tba aalhtlleal 
S6 
• M # i «»<» thp f inal «jtjn»h<»r hai a loltatA f«»i»r n»r(?fn with distinct 
89t«Tlor 8B(f f>otterlr>r lebet having « tenon I B hfftw««n. ***© af)(»rtare 
## i9mt4td bm^th tht^ fiti^t^rffir foha aatf I f -^v exfMd fmfe^ fft« 
tenfln. ^eeordfnn to !»la <Brott«ni lQ4P)f th« •»>»]>« of t»5p a?><»rtar© 
f« thp slffnlftennt fimtare of tMs <!fmas« n«made2 (l*?P2» ficff 
norafbreol; and Veil8» 19B4) eonstdered rpsaHwo and MUESJfilll «« *««» 
dfft lnot and ^alld m o r a and trpatiMi Xgeonortjlnin Hoffter m a syaonym 
of Rosntlna d*Ot!>f<^y. 
flofjfcr (|0«1I») <^tahll8f>f>d a am f^mm niiftonolytaallnai » l th ^He^nUI-
!mlim!i£El!lfiJlim<d*Oif>fo!iy) <e f^ '^ aaHna hftyfhalotl d* Otblnnyi IRtV*) 
n§ the tyoe toe^lM andt In a iiiih«<»q»«Jt na^H<*:'tloa» Foffeer (l^f?la) 
IncladcK? '^ostHnjji oloholarli d'Otblony al'«o In ttilg 
fflolia1aH|, f t t^a typa iir»*«li»» of Soaalfoat I ts Incltislon In dSfifiaaJjSi.-
BMUna by Vlofkf^t nn^rm tho la t ter lenus Invalid f t fda #tliw HnyafHii 
l « r6 ) . lTo?MPr*r, ltoPrpv*tt C1©F4) view that 8ln««» Retall^ta has not bean 
aae«rat«>}y daterlb«>d so I t aboald be droonadt does nat itsod to touad 
raatanlnr- b«pat?9e I f aueft a ofocedsira Is fol1o»4Nl» I t w i l l bav« far 
raaebino lMoll<>atlo<^« In t»»f» systematles of foramlnlfera» Aceordino 
to Rafitar C l«« ) niicaibls.RatalIwa wd niteoaalvlaallna are val id 
daaara. i*lina HiiiftiSai. bat di t t lnet tootb a1*t«tf mteaoalvlaallaa 
bat r#da«»ed toatb nlatat . He aoread with tha aaianded diafmotit of 
ffrattan (W^) far Ratnllna and added th«»t the oenat laetcs an Inner 
tootb plate . Reitt (1«6S) alto Maintained that taath platat are laelrlag 
' • SSIAli l i . M " ^ l a t t T'oralbrook (Wf l> i«ho eantldert th»t th«f are 
rr 
prefcnf hot thi*fr eadt rMmfn •«in;»r«te. 
Ronilhroolf m»d !?t11t (1»B4) r«coonfi#wf ftm>Hmi and "fteomtlvtwaHna 
ns valid f»en«r»» r M t r f e t l s ^ R<ffyiji|tnf. to tfto spf^efes rMW#»HflC| 
! • <!l^^fil££lS.«"'' ntgeonttlirlBaltwii to ttiose t l a t l a r to R. b#rthglett . 
Ri l ls tnd "^Mslns CIO'f)f gt, SJ^*) reiard«d th« ^MOS niteonttlylwqHtta 
to b« Invntld <|nnttn<; tfi*» tiit<»rnfitltm»l ?tulp« «f '/oolofrlrs! ^oramclnturet 
Art. 2ft CB l*rt. 5^C«) of the r«yvls«<f Rol«i noblfihert In 1<^61>, 
R«ljii (1<?6!^ > obsorvftd that tfto tvnft sneelw* of n^.copwlvffiqltw^ and 
WftnniiBa - £ . htrt^glotl «FJd £ , ffJLi^iallllJSL - do rot s^ ow tsar^ffd 
dlff«»r«!e© and are roR(i«n«)rle. IccordlBn to hirnt Rota ling Includes 
widely varylnf? «neclfs nod fee treats niteenqlvlf|oH»ift as a •ynon^i of 
^ O « » U P « , "okoray (l«>6a) considered Fpantlna RS a dlatlact r^ eaan aad 
'''odd 11*^ 6?) favoored the retention of t**«» i^enerle nawe m tt»e nronad 
heeaexe I t lieloJi Is clearlaq tlie varied and confused (|i>«erle concent 
<*' f^l«co»*»li. Ta an edItorlRl note to a oaoer hy Ray et^jsj^. <1*><KI)| 
^liceowlvfawllna Hofifer !•«• heen re*Ttrded as a syaonym of Rdg;«llwa 
d'nif»lpy. Bowavart !oaMlc>» and Tjinnan Cl'^Ma) raoardad niaeenttlvlBBllt^a 
as a syneeyn of '>lweofMwe11^ a^shman <nd ^art lat lo^*". "tiase aatliors 
(to«h1le^ and Tanpaa» ga,, c i t . ) roasldered yes^llnt as Marino »n onea 
anibllfeas aad a law Interlaaarolnal areh-st»aned ao«>rtare extendlafi 
Into an eoen tarttlllcHs and eovered hy a bread flan of the last e^nnber. 
As aqalnst Poralbrook and Vella f10P:4ii Bhalla ( l« f7) opfaed that batb 
ql<^Mlarls and hertftelati froaes of sno«l#»s should be laeladed la 
» 
tyweeyffl ©f RcMmH a^. "''odd (pprsonal e(Mniwlfal<«mi \f^6Vi fttte f^MHttt 
l<^ A7J r^ t«»rv(Kl t»»jit SsaaXlESL *"*^  ftfcorhlft In snHft of t few s1«1lBT<tl«it 
are quUe dlfferwt frofs pacft other and hot^ ibonld he rcNsomfied. 
•R)* foTf>f!0<Bfl d<Rcss«<otj of i!»« t«x<»on<« po«lHoB« of nttcoi^U* 
f?<waHwa and rfteopqlvlnaHna fnd!«'tte« that tn^BPTbta and ^^ osaHwa 
are two dlatfncl and valid rrwiera «UI!» nigconwIrlwuHna Is a fmlor 
•yaeuyo of PffyfUni,. 
^ 
ntteoy^ta f M t e t i i a H i Itaaareir) 
f»ltffti<>ttPi vminnUrU t.iqAnSSC. lP04t p. !«3t 1^06, p l . l i r f l i f t g . 7 . 
nt icethl i vftslctilwrfs Ci.«aarclr).« ClWr^Xtt 10!?7| o. 193i p i . 24f f l f l . l . -
m CSl^?, W4Q, p, 16, pi .3 . fffw, 36-3n.- niATT.\ aod KtlOSlI, lOTOt 
p. f;» p i . 1» fl(!S. ?38-b. 
Qft»ertptlf»n* Tost of «f5all sfe»t roondrd, troehosplrelt placo«c<»»v*»it» 
dorsal Bid© convex, evolotot cft8P*»crfl fnfloted, wlarntoff <?rsdiially m 
added* sutares dist inct, strtpl*?, dpnresaed, neatly eurvedi vcmtral 
f ld« InvolntOf altao^t f l a t * c!3aa>n»B f ive , fatat ly ahowloq It^t^rforate 
platwjJ ftifures dlutluct, Its^ate, dppply excavated, allnhrly carved* 
onbflfeal ntm eloted* perlpt)(«ry lebulate, romdedi aperture dfst f rc t , 
i tnple , InterfOflMirploal, extra-Mil>f 1l<'nl arehi aeeondnry sutural 
openlapn opnotlte to ehaMb^n flaps, urall ealeareoust perforatet tfltli 
radial Mleroftraetare; aarfaee tnooth. 
niaaaaloBa ( la — . 1 ; tmnth 0.?R to 0.46, breadth 0.28 to O.'VJ, 
tftleltRett 0.13 to 0 ,?1 . 
Sf l t t l lu; ^Ifgglfrli. r f i f g ^ l i r ^ t «» ••"» type apeel*^ of t»»P nrnm r f f t f f l^f f 
aad WK§ orlnlwally recorded a» Plaeorhltea veatcularia bv famarck iW)4) 
frow tl»e l-atetfan of '^arlt Fat la . ^ coiap*trt«on of Tndlan fnaelmewa of 
m 
th^n in«!f«»« with tl*»» tofiotjrne naterfal fclndly lo«B«d by »!«• R«l» Todid 
r«nr«ft!s tftat oar tntefiams BT* nmrljr fdmtiefti wU»» th« typw eifcept 
t^ At thwf Are fimller In tfce. 
OfirurrmM' ^tmpimt In iwsple R T/2. 
nrrtftntfory of tvn» iwtyHal! t^ iCnn Hit, !?o. MF-IW. 
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r i m e Pt ftfjwre o 
ntttftnttaw: T^t of $wall ilee* rotmdedf troebosptnlt bfcmvex* dorsal 
• fde evolotdt nore convc* thso vtotral •!<!«; cfjaaihprg ti9«nty>oiift <6:P:7-)| 
enltrfilaf! <ira<(mill7 w t^h (imwtlit final e!)n#tor sonrahat Irflotrdt tatartm 
dlstloetf 8lar>l«>t nently eiirvedi ventral side fmrolatei «rffl! nintt 
cltsi^erst satores dlst(«ett sli^^le* dupressedt elnott st.rst#t* tnsMllrnl 
ar«a tasllf ffently di^ ^rtssedt wltT» overlsfjftfifi tiii{»trforate flaps extendfef! 
alono sttttires etar ani)tl1ral refloat perlptiery snoothf very slffi^tly 
lobalatet romdedt apertore fedlstfnety appears to be afaplet Icter-
1oRiarf!l»att ejrtro-wfefltfol opeolont wall calcareotist nerff>rat<'t with 
radial nlcrostmotore* sarfece anootli. 
J^weB l^f^ ns (tw. mfiM)* "^ txIfiaRi I font* O.Sli tsaxlniw hreadt!* O.^S riaxfwaa 
thle t^Besa O .H . 
EsasSlSUL' »^ f*** present nstarfaly • slaole soeelraen of niieot^jg vihich 
does ROt t^m Ideatlty to aajr Imoim snecles of t^ls oentii was found. %re 
well-preserved sneefitens are reqalred for RsVlsd a valid soeeffle 
evaltiatleR. 
fteearreiig*; Asre In sample A TT/J>«1. 
w»mtgn fff m i MlCTttl: mtm ctt. :^o. «r«^. 
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Pl«t«* Bt flfftir© l i t t<»xt»flf»ar« -i 
^:«wt»tw> •ttHeqltHi PTOTreL and ^Snit, iWft (lf>Q!^ >« var. «C» o. lOR* 
p i . ??)f f l f i i . a-ot war. Pt f». IlOf pK ?r»t f t fpi . * - f . 
Bfi!fJ,.lffi ^mq||^!tl[?,lf noB^Tf^ ^Y, w?6, p. n a j iP-16, n. I F T , p i . P , 
f1*!s. ??-24.- FOrmsifJI, IPOp, p, 24P, f f^. 1 . 
RotwHa «llfn»tft» n>OnP.tf?:¥. IftSe, p. ?73. . FOIHASTN'f, l<?f>6t p. 66, 
p i * 3, f l q , 3. 
"alviwaHnw aarteala VmZT. and 3«>:.^, iPfiP, „ . a«?n.-lUUn?, ipfi4. 
p. «il*P, p i . 106» f l m . Ea-e. 
PulyfwaHwa bTOnowiaHn Cn'otblftmr).. ^ f t i r r r , lonf, p. I^ ^^ t p i . 10, 
fl<j8. ^a^e. 
£fiSlJlltai!£lfiSLla. <«"<<*tel and '^o lD. - C t n m \ , 1027, p. 164, p l . F , 
f lw. lo ; W:^lf p. 72, p i . IP , f lqs , l a - c - BHATTH., lOF?*, p. 2^, p i . R, 
f fna. ?;a.h.-«»NrT, 1061, p. 2 1 , p i . a , ft<w. 6a-e. - nmcA «„<} nAnHM% 
1<»6R, op. 10U102, nl. iBf f t g . '^.« KAMESWARA 'tA<^ , 1071, f l * | . 152. 
raaarla aarlaalai (Ftclttgl aad «!ai1).- tK PnP, 1041, p.117, p l . S , f l i f i .? .^ , 
16-1P; 1044, a . S6, p l . ^ , f l fM . 4-Oi p i . 6, « « , . ifc.|p, 1864, p. ^ , 
p i . 6 , fffla. 2S-24.- Cn«WIA'^  Md TOBn, 1042, n. 7 S a l . IP, f 1 ^ . l - l l j 
pl.2S, f lqa . 6a-a. - CtWJWAN, 104s, p. jjg, ^ i , p, f l p , , 4.1;; 194^, 
p.14, pl.!S, f f f f . 12-14.- ASAWft, WRi, „ . i « , f igg. l44-14f5.-KAA«;SCHTrmR, 
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lORFi p. W», p i . W» ffif. 6.-B<lTJKS, Wfip, p. 14P, p|, K), n .^S.-RRAnAM 
and HTLTTWrr, w m , fH». ^l-<»2t f>l. iSf tim* lP«,b.-RnTr, |«66» f»f>.Pa-R4t 
H i . ^f fiff. l.-HKlFfWi, |o66| f»f}. ^6-^7, f»l. IS, «<»». l.f? f l i x s . . 
|>wierf.t>.t-l,^ .w.: T«it of sriali sfeet twM*ofplr»lf itA)*voQRd« t^ bfcanviief 
fnflstedf flarlQnt loaner ttitiB ttrosdt ventral tldn ftere eenvra thiifi 
dorsal* dorsal slda «vo]iitt» eT>«#ers «10t to twalvet mtorqlnf? 
Fapldly with f^ rowt^ t ffnst c^ ?»«H«•r «or« Inflated than otli(»rst satores 
dlsttnet, eorvedf s l l # t ] y depr«sscidf iOfSivtiat IlKhotcr on vimtrat stdai 
v«itral side lBV0lat« wftf) stx to ssv^ eh^nhors* final efimibBT 
oceapyfog a<»arly half of tb© ventral sarfaee and extwdlof! onto 
Biihllfcal vofrloo* pprtpf!<>ry l4ri»u1fltet kMled* seato in opartiiral view* 
•partare on aBl>i]le8l sido> distfnrtt sti^»let wft^ a wall-davali^ftd 
flap over f t ti^irh nro^eets Into aR^tUeas* wi l l ealeareonsf ra» j^»T 
foarsely perforate, witft radf»1 mierostrttetoref tarface smooth. 
!?!«milWll ftn • > ) : ««Biitt» o.Sn to l.STt braadtl? n,?l to 0.26, 
t*«ieViiess rt.oT to n.lP. 
Oi»aniltis« aad variatJoa! ninovpkie ^aaeratfons can ho dlstlRoaishad 
fa tlie oresaat sMturfnl of Coicrfs aarfealas ftoxt-ffpara <), f^« 
nfarospktrie iadfvfdvals are ratlier aloaoata wltli lafealata pariplierv, 
Mneefally fa tfie lati*r part of the test, aad fiavfao • t # t to twalvo 
etiaoAiera wlt*> nrolooalas dfawator 2? ^ (taxt-fioara 4, ftQvra 1). Tit* 
iiafalatfilierte fonit are ratlii*r ranadad fa outline aad have a aiara ramdad 
feat v^ry slffjhtlv lafealnto parfptiarirf aiaa aliaalhara fa a l l , witto 
prolaealas dfaaiatar !!r)y» (tant-fffara 4, ffqara ?l). 
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ilMSXlS. IIXl£JlUt2l <• 9 varlnMf speeff^. Variation l i o»»»«r»«d la 
t^« sh9pti a«d !ii«« of tbe t « t and also In the naiiher of cl»im3N«T8 wMefj 
v«fy fro« plfl^t to twfflve (f<>xt-fl(?are 4 ) . ?h« ntrlnhoro) ItiMil If 
generally «e11-dev«>]o|)od bttt In n tm lodlvldnal* 1% t^f be less so. 
f^BSTlts! £ . fori cuius Is 0 «•! l-kneHBf eesoopolUaa sneelcs aed «as 
fomd In fair abraidanee fa tho Rarlpada (t»itf«rl8l. Oar fpoclffi<»n8 s!)o« 
ebar^etertstle featurw of this sfiecfw. To overall sbapof alaei 
eae#>er of ebamfeftrs* ete.* tbe Hartpada specimens elosel? re9f«A>1e 
^aeerls awrlfttlas flfiuwd by l4» J?oy (1«44) trm the llocesie of Ceatrwl 
Sosotroi Cast TadlM. 
^ISCgJlfMt rff^firH tarleulws and allied speeles mi^e-^.v to bavo allied 
ap la tbe llteratore. £. e«rlegli>s (= Naotlitis aorlrnls FIcbtel and 
^ollf IW>?^ ) was orfnirall? described f n ^ tbe "lloceae of ftaly. Ilnost 
a slisllsr 8f>e«les rawer!s oMoaoaiB, C illlaesoa) was coR l^dered by 
f'ssbman (lo^l) as a syaeaym of f^aerls awrlfoltis. nowevtt» CosbnaR and 
•^ •dd <I«4?J reqardad C. s^ laBOi(if,^ as a distinct species aad treated 
t» •arlcwias daserlbed by Casbisan IV>^\) as a syaoayn of C, eblaamis. 
Balford CW66) obsorred tb»t tbe fl^vres of £. sblawoas fflvm by 
Tasbaas aad Tadd <I«12) elovely resisiile witb tf'e f I mires of t . aayliyt^ lys 
bat tbe feraer bas a distlaet ^lann sbaoe In side view. Batlas C iof ) 
wblle deserlblan r^ |ey ,^y f«flciiilf|t remailred tbf»t In tbe ^loes»e 
SHiterlalf tbere are ao anpareat dlstlaetloe^ between t!fipyHf fayleaHtty 
(flabtal aad Moll)* c^iMflff ufflO. (d*Ofl»l^y)f aad Cjasxl± mm^SS, 
lwiiilsMaa)t •§ a<ialBst Casbisaa and Tedd (1043). 
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Hrady flwired two ff»«5f»iwf of f o e H * (rtm!y» |W4» f>l. CVI» fliiai, 4»F) 
as feeti»nf7)f? ts two distfnet sneeten - f f« . 4 to PoltrtmiHw ofelonfio 
Crtlltamon) »iid f«fj. P to f . taricala (r iditol oad «ol1). Ptflter (WftDi 
i^llf* Twrfsloq the taxononfe pari of nwK^y'a trorfrt (iroaped ttirse 
gn«!»«Mi OTKfer raarHg oMowfraw (%'tl1fafflS0it) "? and < 1^n«d that thete 
two ffmires ralf^t r«^f«i«Jt two dttttnet tpe«<(»s and awcriwwted tijnt 
types ahoald be cxaF!ifncd to elenr this eonfotton. Tn reeait Htemttiret 
there Is 0 teadwjc? wi<«8'wt worleeni to rwoffnla© C. aaHcaltta and 
£• ofe1<ffl(iag. 88 two sfTjarat© 9p«eif*t of t!i© f^eaet. ^owevert a ee»f»arattve 
Btody of tfie type* can only soWe tfcta nvoblim. 
ftcrprrmn^i "ibaadant In sawtple C Tf 1/3.1, 
y^ «<>i,fi<>ffi. ftf tntimXfffM}'' -^ c??!i fa t . -To. "^F^oi. 
46 
«?iin<«rf«nnir ROTAlfno:-^  E!irt«h«r<|t 1PS9 
4.6 FMttr Wr.UTTn?#. E!ir«ib«r<!i IftJW 
*5«bfiwfly PnTMTKAP. n»r«>slMir<i, iPm 
fmxiM t^HKTl RrwBBlcbt 1T72 
RotaHft h«»eearM CtInwtntis) vnr. »WB<mtwn f.^ Ry?^ :!^  and J*?^  *5» 1P^» 
p, fP7t 422f p i . IQt fl*!». ! l§-c, 
f?otall8 wnrK»ft«»(B« ?«rtter a»d <?on<M;.- ITLLiiT^t l*K)4f p. R)Rf p i . S» 
flfWr. 12.13.. WATin, in^ft, p. !??, p|. Sf ffws. 1-?.- nn.'^ TLt and 
*?i^ fV'mL, lOfT, p. i«R, tnutimte Rf f!<i9. 7.P.. iniTT'. and •^mn't 
1<JF0, o. 6^6, t<nit.ft(?. 6» flw*. ?t-e.- !f?lTT'\ and nr'AlU, l<?64 {l<5fo), 
p. T**t p i . ?» f l f » . la-e, 
^ipft^fl awaactan^ <T'»trlffiy and .IOBMI). • nn.^ ?3n, 1^ 641 pp. 6r)-R2f p i . 2f 
f i n . »^ pl.t^f « 0 i . !-?» t«rt-fl<?. ^.- miMH, lOTOf p. iSPf p i . 20f 
tim* <*a-e. 
Haaf^Bftaw! Tact raaadadf troe^oaptralf lifeaavax* daraal afd(» avolota* 
a l l eftaa^art v1«lhl« an dortal tfdtt mlnrtitRd fradually itltit crrowttii 
iatvrat dlatlnet* 11i^ati»f fllt<|)tlT raftadt qaatly earvadt vimtral stda 
lavalvtat aatarai dlatfaet* llribatat daaply axaavatiMlt <MMtl)r tt^nttAt 
aarvoMinn tamr^to partpliarft ariblMeal araa wHh a watt of claar aliall 
aaterlslt pratradlaQi p«rfpii«rr Ittialtta ta latar pant tH<!(l<tly It(*a1»d 
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In <»arly portion of t i t t t wwK'ed In t|>«»rtnrnl ylewj mfrtntvt (ffsttoett 
fBterlffis^mlnalf sppts dei^)(>* sail eslesreoiist flBoty perforat«t 
wftfe radfal (9teroftfttet«ire» sarfae® suHtotb. 
NffiaBifftitf (tn BM.)! Lenntb 0.26 to l.O^f breadtb 0.21 to 0.<J2» 
t!)le!ta«!!t 0.?^ to O.E5J^ . 
'^ tworp»><gfn and paH»t4owi Hlsornble CMiB«»rat«or!S rif3 bo dlstlnrnifKhcHj 
1o thft prcs«jt matorlnl of <*Pwioala aBagetfais (t«»Kt->f<qtiTe R). *^e 
ofcTOsntiorIc iBdlvfdaala bivo a prolocaia* disaster of 42yu.<te3ct-
timre H, f1<|ore 1) while the dianetor of Honalospfjorlc prolocnivs 
Is ahoat PI? /tf^ Itext-fInoro 8| flfror© 2 ) . *5iolitr9l as woll os 
dexfral forms are profleat. 
Varlotlop In th<» »^ a^ «•f sleet oomhrr of chmbcrs and nwrlpfepry of the 
te«t hm hrra ohsencftd In Iwraonia awwtwtiwii. '''otal popolr f^fopf fnelndlan 
Blero- and meffalOKoh^ orle toeelninist was eonaldered for the pttmose of 
woffflnft oof t^ »» raarto of varfatton. Host of t^ «» «pecl9»w)8 are rowadedt 
t>l«aav«x ?»ad show varfnf ton In tt'e daoree of eenvaxify oa t»>e veotral 
»«d». Tlia aire of t^# adnlt fonaa varies from 0,40 to 1,04 wn. aad 
the anal left laaelMwi of the jovaalle ^ora haa the «aiOT dlaneter 
0.26 an. The total aanlher of ehatihera varfra fro« 14 to ?»6 aad ffo« 
® ta l*^  la the laat eal! ef the feat. THe perfphery ihows a l i f t la 
varlaf lea la fhe lobalatlon mn well as In fhe pre«8enee of narolnal 
keel id'leh I t rafleeted only la the awaller apeelnent. fa a few 
eaaett the aaMllral reqloa la eomparatlvely -nore ralaed fhaa the ofhart. 
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A ^ w t i t t t l v * M t l f f t t 9t 100 tpMfMMf «M «•<• !• •rtf«r f •bttrv* 
tUff pMilMc eeirr«ltttt«t bttwMii Mj«r n d al iar tflMHittr af tka tMt» 
tlil«lhiMtt md tilt •«!»«? t f okMbert (t«Kt*fl9ir« 6f flffirtf A-O). 
7k« rtl«tt«»tlif|» bttwMn the M j t r md •1»»r dl«Nit«vt af tk« t t t t t 
rcfVMlf ttiat tlie M J M dlM«t«r taevMtM f f t tMi t lea l ly with tte« 
1»ertM« fa Ike alaer dfaMtar tkartbf l id leatUf tkat tba alaaffftlan 
nktia f^ittef a lMt t t%« ttHa tbraafliaat ( tMt - f l fa ra i i figara A), fha 
thiakaasf of tli« tait i l t a laaraatiw with tfia laeraaaa la tlta mjar 
dlaaatar (taxt-flgara 6t fl^ara B)t aliealag tkat tlia flataait af ttia 
tett ft «ara ar lat i ttnia tkroarfNaat. Tlia tatal aaaltar af clianbevt 
faevaaiea witli th% aajer dfaaatar af ttse t«at and tli« ratio batwaao 
ttia tw» ramtat alaott aaffem <tast>f1ftira 6t ff^ara C>. A blata^Tm 
•lioiilagtha aaitfter of alml>ars vtrtat aaiibar of total gfiaataaat mm 
f>f«pirad la ovdar to datantlaa tlio traad af dittrlbatleii of diaalbars 
<taxt*ffoara 6f fffara D). Tt af»a«a tkat tHa aaal>«r of ohnibaTt raagai 
frea 10 ta 49 and tkair fraiiaaaef dittrlbatlaa I t Mlsodol. Tha aodtl 
alatt aaH|»Httt 37 tat af too tDatlmat aad falls fa ttia !K)-2B tlianlbani 
atatt . Tba fffiaefaant liavfati lartifar aaii>ar af eliMhart tkaa tha aadat 
alat i aaaaad tkaia aaatalafofi wtallar aari^ ar of elitoiban tkartby fadltatflaa 
tkat tka dlttrffcatfoa of irilaabart I t t l t^ i t ly tkaaad tawardi t t t t fa ta i 
aattttttao lartar aarikor •t tktmlbtn. 
f t a wall-kaoNn Tada-Patlffa tpatlat aad 
aaaart ibaadaatly ta aar Mtar la l . Tka Rartpada tfiatlMtt wart tt«partd 
witk Strtklat taaatttat (farktr aad Itaat) dtttrlktd ky Matla aad 
m 
ifi-
fe.*^ 
>*-" 
^siKfwat (!«»«??), Rhatfii fm<? ^»l»nn (fof^) wid Bfciitfn Md Pfc«!I« C|0«1), 
and iiliio frttf) ^»nowf» fipnertpni IIIwitrotiMtl hy Plmlls (l^TO) fww th** 
«>fitt coit of Tndfa. ^n o»f»mll thmtt and »<?• «f tht* te t t f ©or «nwf««i<i 
«hW8j clo«jf! res<ii#>Ia»en to those described hf ttme authors but nhm a 
wtde raijop of vartetfon In shano oad sfs»e of tfjp test and olso fn tftr 
Bwahpr of ct;asd>ers. 
Roanq (If^fel) atudlod t!ip "Uotolla" fjroop In tfi<» apr»Rr C«io?ofc teqo«iBfi« 
of mmtem '''olisant O><n0f aad described nnd I l lastr ' twH tf>f fffttslls of 
lotemni struetoro of !)rm()nin wintetyns. 
fr^m the fndfan ref^fon* %y?H>-tta ,^f»r^ fm|f»^ ^^  has been rc=«orded by Obotfa 
<1'»f^6), Tfeatfa aed Pballa (lofel)f aad nballn <!*>•«)) trfm 8^orR sands of 
western end eastern Todfa. Howerert tbfs Is tfre f i rs t record of 
5sw<»ff<j^ , aawecfenw, from tt»e Tertiary oa tbe *»ast coast of Tadla, 
()(^vffi»nef!: ^hoadant to freqoent In sanspli^ s B T/5» HTI/?, RTtl/a» 
r t T / 1 , CTTVl-*»i r . I f l / 7 . 1 , CTtT/n-1, niTT/a.? and nVT/!t. 
Ffgof <^ <>TY 0^ ^YPy W t f T ^ t l ; ^ « ^ ^ ^ " t . ^« . «f*-*»?. 
m 
ftiwHli^ hyeeaHt LTrnA<;m« |7Fr>, p. 710 (timrt^ PlMCttf, p. I t 
f i fp . l§-c» f'MlHerft p i , 1«J» tim» fe-b» *«•*» fiiSa r«t t lo^e of 
For9!slfi1fer«i9 CIHs and ^Mitnai 1<>^| t t . •« ! . )« 
WIPf p. 67, p i . ao» f i f i . r» WSPt p. lO-f* T»t. lf^ » " f l» . If ?» ^i-c-
78.C (aynoayiijr)* ^^ HTOClSCSIf^ l, |«>PP, p. 73f p i , TTf, f f« t . n?ai at atbth. 
^trfhlos hftceartt ( Ifana).- I<^lf7'\8l, !«)4!^ , p. ?^, p i . 1, f lq . 6. 
Arwffnly^  hfweaTH (ffanaeas).- ^-tnn ^ad JSEfJLnn, lof^i, p i . it f l«8. P-lSt 
p i . f i f l fH. r-«>, 14.- nE^JG, l^t^t p. B2t pl.?» f fo .6 . . BEl!^RD, l<>66, 
pp. lOP-llOt f»l. Wt f<<lt. 2-n. 
*^««er<ot1a»! T«it w»tii»d«dt tracliMplrfilt MeoavaxJ dowal tide »«l€(h 
eoafeal «pfr«t «rn]tit<»f a l l ehanHera vfttM« en dorsal afdot «filarf|fnc| 
mradoally at addad* oatoras dtatlaett aHiihtly lliHbatat <iafitly rattedt 
aaiaotftltf earvadi vaatral alda lavolutai efiaii^itri of last iiliorl vlafbla* 
aattiraa d1tt<aett llMbat«t daaply dfqtrats«>dt alvost atralfff^tt falntljr 
aliawtaf etiaraet#H^tfe aatNral fttaorast aaAillleal area ft Had wltti a 
«aat of fWRtlf ralaad elaor aftoll «at«ir1ali p«rloli(>ry koalodt tlfnihtly 
labalatat aaliraaadad fn apertaral vtair* ap«rtar«i poorlv pratarradt 
apnaara to ha atnplat tBtarfamirfitnal ooflnlatt wall ealearaouat ftaaly 
parforati»t with radial nleroatraetaraf tarfae^ anaotli. 
Rl 
t>l«nigt«m Ci« «•>)*• t^nntli 0,'^^ to O.R»i brwdtli O.flO to 0.4«»» tlifelriiets 
0.?0 to 0,?6. 
VoHotf^' ITio Tudftfi tf>W5ffli#»^ t Of a^woafw off. ^. hoceirtt «how 
vnriotfon In tt»iw>in «l««i and n«s»ihor of ohtieiiher*. Moit of the 8p€«l««i« 
oro noorly nrmiorvf><t ond only a f«!!w foras show the oroswo of 
eftoroeterlstle tatrrrol f t i f tnm O" t!ic ventral sldo. ThMA ffsgam 
or* not very «f«11-d«voleoi»d and »r» seen «ftl> Murti dtfflenity. 
ffyaarl^i^; .Inwonia h«iecarf I 1g a ««11-fenosm eossnooollton ani*ol<».« sod baa 
h*»rR rtoorded froa th« lowor "Miocene to ftecisit of t?»« diffpfent parts of 
tho world, tt oeeors abcradaotly In tt)© Tarlpada ciatorlal. 
ni|acat»ti^ w: Thw paJhllab«»d Hteratiro r«^«ili tfeaf na^oroiis oorolatod 
inoetoa l»«r« hoon lospod oador tfjp name feo^fa|rt<[ wMeh show I l t t l a or 
BO rotaaih 1 ar»c« w t^^  tt>o foivt frow nimfal. CoahwaTi iW7^) lllattratod 
tht» dorelooaieFntal at»o<*s of ^ o n l a l^ w^eyytl (ffana). Tho raaoo of 
var<atfflT< mat within t**ft aoaefat wat trattad by Xoaaaelilatar CloSfi) aad 
•^rafiaai awd Mttttaatt f l«»Po) •tnd1«>d variation In tho potttlon of 
aportara and aaalKar of eftaalKora In tito laat Mkorl. 
Ta roemt yanrat inraat aapliafilt liai hacn plaead on thm fntoraal atraetara 
of t*a 9aaat ^woala. Ilia alioll MleroitraetHro of Anwonla baecarll Itaa 
boon atadiad la oraat datall by aoraral faraMlalfaroleplata (Reflrar» 
l«»f5lt, lOPiH, loft<b, lo7l> R«laa and «arlloot WW» C l f#n i , 106?; 
Ralaat l«A9i ^aod t i t t . f 1<»M; n«}rord» lo66i Towa and Ct fa l l l , 
|067» *^aniaf 1<»71» Hlboldf l*>7tt and otbara) bat tbara I t ao oaaaral 
afroaatant avar I t t diffarant aaoteta. 
m 
'^U 9nm\t*9 If «o»iii>polltaB In oerorredcp «nd «^ ow« wide qeocnuphfRs! 
•»d «eo!ortfral variation. Tt I f fomid 1B i»MH»nTn fiaas and f>rov1di»t a 
<t»Rd 9Mt«rt8l far ei)Unre atadjr In traelnn I t i mum of varlatlont 
laclodlno dlDerf> l^gist fcabltt re^rodnetlont etc. 
f>erarr#w«»: Ihoadaot to fraquint la aaaplwi ^ ^V^ and n TTT/?. 
Rffpniltntf of typ» BWtarlal: A^ tJRD Cat. Ko. W-03, 
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*^yyfMi« tndtftw ( U Roy).- CHlW, Wft>, p i . XTV, f l ^ . Ti-e*. p i . XV, 
fmwonlw fwdfpf <ift Roy).. HCl'^ n, n>6 ,^ p, r*, p i . 2» «©. 7. 
DiMicrtptlgtn; T«tt of small tl««t roondedt trochosplrBlf h1eo8V«»x> 
dortal ffdft flvolatei 911 ehtimbprs tfelhle en dorsal side, enlsrfiln^^ 
^Kidtmlty as added* satwrw distfnett very sif(fitly Ifelhtfey atnost 
fiBfb wit!) surfaeet <?«tly eurvedi vwjtml aide lovolotei cbTnahers of 
last i^orl visflilef tatnrei dlsttnett Ili^atet deorestedi iKmtly earvedt 
narrosv at perfpfsery* tnrt>llleal area tvltfi a snail eoaspleaoits plur? 
sttrroaaded hy as open si^ aee fiavlnn flae rnranales of elear shell material* 
perlnhery atnost entlrot 8ll?f«tly lebulate la later partt svdj-roaaded 
In anertaral rlawi apertnre a slsinlef laterlomarntaal openlaoi wall 
ealeareOBSf finely oorforat#»f w t^^  radial silerostraetHre* aarfaee 
swaotli. 
niwaaslaws Ha — . ) * ImfHh 0.36 to f».^» breadth f>.5K to 0.36, tblekaess 
O.H to 0.16. 
SflttllX' itofialu fidfffl »•• orlolnany deserlhed as Wetalla ladlca hy 
t * Ray (lO-W) frew the Mlaceae of <:anatra. Tt Is an Tndo-f'aclfic 
soeeles and has heea eMsaoaly recorded from thi> ntoeene of '''alwan. 
A few» ooorly nresenred, soeelwens of ^owla ladlca showln?r dote 
B4 
VMiofclaneD to *^ tri»hl«it Ini^teot f!{pT«N! by Chmn <l«to) from the 
(^oeffBn of Tiifwtiit wtTfs foffli<! In tho Btrlpada aat t r la l . TB overall 
ttlianA ft** th«» tmtf nvmh^r of c»»af#t«»r»» oatnre of aetarf^t et«.» tiK* 
PaHoaita foiwa thow eloao alnflarUy to tli© rtifnose form b«t are 
smiler !«j sl««. Froa '^ fa;fta,|.^  .|»^ *,< i^ ^'^^ ^o?* dtfcrlbod by Ru8ii<i 
(|06l)t tl>e TndfoR tn«»ctaen« differ In befafj atnalter In i l t e . This 
tpeelet appetra to thrw t wide mnm of variation l« thft also of the 
tmt9 w t^cfs nay he either Am to ecolofiy or latlttidlnal variation. 
Oeeorregpe: Rare lo s««»Dle h 11/9-1 m^ W TTf/2. 
Bfyi.Of.ltorv of. tyf>e..>3«f^rlal: .IIC^D Cat. ^o. I^F-<>4. 
8S 
IwKWitt ffwofi>t*w<»f» CTwtfii and KHrucbf) 
PiMieHntfowr """Mt of siroll sfsei roimd^i trocbosplmtt bfc6BV<»i»»<torfa! 
• Ido evot»to» nine e^ sa^ f^ rs In outer eof]» nmdtislljr enlsr^lisn as added* 
tyttires dfitfnett ainost flusfs «ft^ sarfneai vratirail tide Involate* 
sntQves dfstfnett nently dcnprestadt almost strRlr^t* ai#><llea1 plu i^ 
dtst1tt«t» of siOd(»ratA tlzat ralgedi 8afT0t»d<»d hy a aarrowf der>r«ssed 
8»et» p©Tl|)fe«»Ty «it1r«i agh.rotiadedt ap©rtor« on ventral aldet distfoctt 
sli^lo* fBtorto^^arfstna! archt «a1t eale8r<H>f}!it ftnely p«trfor8t«>t ^1t^ 
radfat ciferoatrtiettire! surface sfliootD. 
mMiw»«<a»« ftw BBi.)! tenfith O.^ D to O.SSi breadiD o,2B to 0.2P» 
tfelclrffesf f).!*" to 0,16. 
R—fy»f: Tn tfte Bartpada •nattrlaft a faw apecfnwjs of .^ smonlt ffeow 
ftlofa nwmlhlunesp to T^otalla t|wio»ayaam<a df>serlbed by Twtsa and 
fftraeli' iWT^y fro» flip ttddla l^ioewie of -lafian. Ro»«f»«rf tfeft Tadlaa 
fofM mrp tnanar fa §*«» aad fiav«» a at^romidad n<>rlpb<>ry hot eoma well 
w1tlN1f> tli<» avarall tHana of tf<« larHiaaaa tDaeles. This flf>fKBf«i asfttbtti 
eharaetan of <Viiw—fat • .q.t flaa oarferatfonay tlwr abame«> of 
aalNllleal labial anartarM aad ariblIleal flantf ato.t aodt tbfraforot 
f t ft batao ttanifarrad to ftif« a«ii«i. 
Oeearraaeat Rara In aai^ila AtT/ j - i . 
»ai>«^ »Hory of tvt>a watarlalt «IWn f i t . No. «F-OR. 
S6 
nafgylnlj^fji,; T^t Of iRall •<»•§ T«)aRd«d> troc»«Off»lrEil» Meosvext 
dortal f i d * owolatft showtutj tvmty two etiaa^erst oalsrrflon fffadtmlly 
wUfi f^wwtfeJ tntorfts dfstfiiett tfoDlet <*Hqnet iH<^tly d(»r»r«»$8«d» 
ventral aide lavo!tit«»i witli iiin» eli^ nhevst gntarts dlitlnctt «lnnl(*> 
depreiSDdf almost stratffbt* aoMlfes] ar«e veiy oarroer* stadded irUli 
0 fm ffne papillae* perlptiery alfiost fntfr^t gtA>rott8d«id» apftrtaral 
portion bro1^ <*nf «8l1 ealear«oos« ffaoly pf>rforat(»» inrfaee smooth. 
XMmmn%m% (tw HIB>J! !!txfai» l«wmh 0.26| raaxlaera breadth 0.23| 
taaxtftnn tMc%«wi O.lf. 
SsatlSl.: \ folftaryt poorly or(»t«rvftd aod partly brolrw apeclRW 
qaMtfonably reforahlf* to thp nenoa ^gsSZliS. • * • fouad la the Rarlpada 
ftsterfal. ^ore apeefmona with woll-prMorved testa aro reijalred for 
f t i trnlld taxonoale plaeement. 
Oecarrfweiy^ Raro la aanpla CTTI/i.g, 
Waiioaltory of trna waterlal: A l t ^ Cat. % . W-96. 
B7 
Agf rordt»lf» lEfinilSSI. <''*«twiw) 
Rot«H» trtgntaiwrii TOfliSft^t W38» pp. 249-280f p i . 12. 
Ayf0fOf^^fMff f>y?t;»!tllt (<l'OfMwy>.» HOPKSR, W B U , p. 605. 
Strwblm trlwntiii^a (Hialwaa).* T5»!f7«(I, W84» p.B7i pl.2» f i f . 4 
fttf yftfPtuHi tri»Biw»»9 rThtlaasn).- PAIKBBf 19«0, p.2SP.- BHATTfl and 
BHAllAi W64 (10S9), p. POt pi . I f fjlf|«. !0»-b. - HOASn, |<»6«, p.<Of 
p i . 2f fl©. lo; pl.S, f it i . 0 . - f^SS, !<J66» pp.t04.S)l^, f l (n . fit 6.-
fSIAUd, W « , pp. SP2.aW4f pl.2» ff<ii. l«-b. 
n»|ffip^1»^! •est of gasll «1set trof^flsplrAlf bteravtXf trtan^^lAT la 
ontllR* witb raaMmcatt af tpfam at tt)r«# eernervt danal Bidf avolota* 
elNacrttart 9\*^t fa OMte>r tAorlt aalarcrfaq cfradaally at adtfcdt tatarat 
HaHatat vary flt#it1y rafiady alaost t f r a f # t f vaatral sfda favalata 
wftli •iff't ehaabant aatttrat 4lftfaeti I1ri»ataf tfapratsadt tllfrMljr 
aarvad* lataral plataa paarly pratarvadt aalbllfeal plan faltadt parlpbaty 
• l t # t l y labalatai apanaral faaa bralcaa* wall aalMraanat larfaea 
aMttb. 
Maaattaaa (ia — ^ 1 * liMftli 0.40 ta 0.66t braadtb 0.3^ to 0.49. 
i M U l t ; Oaly t«a apaelMaat •t ^ t f F ^ m t H l U i t R l U U . * t «a11-kaa«a 
•ftallaw-watarf Tada^faefffa apaalaa - «N)ra faaad fa tl>a prataat witarfal. 
Tha tpaelaaaa ara paarly pratanadf abaw tba v«Ma«atf af tbraa parlpbaral 
!5P 
•f>fiiM and few© a dl»it»nfft trfanrr^ilar oofltne wlt^ tffll't clhaahfw fa 
last t«ftorl. 1%* fT«iof iVif»r«nrataHa Is charaetarfsad by tf»a pretffiep 
of thfn ftn<* ntTfow ^latas tnm «^ f» vantral sotaros «t»lc!» on«« at 
distal eeds. 'TTits feature Is ftovever oot very »en sem la our 
•peetiseRt. 
fo Tndlaf Hiatla and fballa <1064) recorded 2« trlsnlnas'^ for tha f i rst 
tiflie frojB Pur! beae^ sands close to tbe narlpsda arw. •*. detailed 
stttdy of tfcc <t«af Isferorctalla a»d allied ffeoera bas been wade by 
noaan (1*061) and £.. frls^lnosa was described by fela In sowe detail . 
Qjos© n<)66) raade s statistical analysis of 'Vsteroreta 1 la trisn 1 no^a 
fre® tbo ^oacb sands of Plfftat southern fieooalf oot far off frora tbe 
Rarlnada area. Keemtlyi Pballa O^^R) described I t frera tfefi bpac^ 
sands at ^Isbatranataan. The 'Miocene representatives of this speeles 
arinear to be soaesrhst laroer thnn tbo flecent ones. 
Oc«^arrenee: f?are la stwnle BT/g. 
Text-F^ff'jre 

m 
HotolU iaBiatran* tS RWTf W44| p. 3Ftf p i . 2f ff<|». 3< .^96. 
??ntnH« aff . R. iiowatTanq t4» Rojr. - BHaTlA eod '5fP!lA«3f lOBOf t». 655f 
t«jit-flff. r» f l ( j . 1 . 
n(»iertiitfftn.! "^mt of small uWet rounded to tiA)rotiBdedt troebo«T»lrol» 
bfeOBvexf dorael t*de «fPoltit©» ehtro!»eT8 t»e1v« to »firte«R !n el I t 
CTlarfifofi (jredually in sfae m added* sotar«s dfstfaett l^batei nently 
enrv«d> vcnrrtsl atde lovolotot note eonvex thao tarsalt C!IBS5*»OT9 of lost 
crhorl vfsfblot final cheeper oxf<nidfao onto mibtlteat TefifoaJ sateros 
ffllfPitl? denT«««edf rently carved* periphery lobalatet sdbroundedt la 
yotmfr tpecimms wltfj » aplne projwstloo otitcrard tnm tfjo ralddlo of 
escft chfiaber «arn1at adolt foms laclt peripheral spine*!* aperture 
dlstfoeti atnplet laterlonarnlaal and extraai#)llleal««il>tlleali wltb 
a Up* wall ealcareoost flaely perforatet with radial m!ere8trtir>toref 
surfaee ••eoth. 
niaaaaloBt Urn « • . ) ! letrnth 0.31 to f».*)t breadth r>.2R to 0.35f 
thlelcaeaa f)A^ to 0.23. 
T l^tforahlaw awd r»rlatlo«! The nhenoneaon of dlnorphlfm cowld he ohjierred 
la thU «peele«. "^e nlereipherle Indlvldanla have a oreleealaa 
dtamettr of H /n <text-f 1 i(|are 7f flcrare P) while those of nie<falotnharle 
form I t Mya Ctoxt-floare 7» flqare ?) . 
m 
Variation hm btw obttrved In thu afeane* slett »n?f In tfen rtetrre© of 
eonvexftir of th« teat ( tex t - f l^ re 7>. fhts aoMlter of ct«aah#n vaH«i 
frois twolve to aixt<>!«R. Hie totoroa arc (jmoroll'r allffhtly lfaihat«. 
file oertnliery ta aplniito le yoa8<r? apoeteiORt snd eon-aplnate is edalt 
f O T ^ . 
R«^a,y|a! Specimens belOBft|o(i to tfjo gmm f;^ .an.rot.alf,a, o*!csr In fair 
sba^^aoee In tbo P i^rlpada ffleterlol. Ta t{;<> ov(«ra!l ahotpot fleet ndtare 
of saturnflf fiTO»€9Cf» of porlfjiiwm! aplnest Bature and p<»ltfon of 
aperture* otc.t thf» lodtoei aoeclHienf ar© Identical to RgtBtlt^ . ana^atrgpa 
described by le Ro^? (W44) froa tfjo llocese of Cisitrol Straatrs. the 
enerttire of ^talli^. f.i«iatr»iwtt, as deterlbed aad lHoftroted by t© Koy 
<fiB.« Sil»* rer«8l8 t^at I t la of farayotatle^tyoe. Or. '^.n. ladbroo^i 
lastr^llav ftiadly c^ec^fd tbe Tadlir* aneclmisRi of tMs tpeel«»a aad R»d© 
tbp follewino obaerratlona (personal cessreaalfatlont Wf4>i "T ftave not 
aeen tjrf>«»t of ftptalla gwaafr^ we le ^^ oy* bat year anwsliwna eertalnly 
aooear to he tliat an**©!*** and to belenn to Pantyota|la,» not ftotalff«" 
The types of ftatalla awsatraaa le Royi were aot avetlaMe for eoiiparls<m 
bat oar ebterratlena* sepfiorted by Dr. t«dbrooir» nrevlde safflelent 
freimd to alaee t»»e !^amtr»a form aader tbe oenas ffpirotflli^,* 
Ta oar sMterlalt tosie faH-frowa sfieelnira of fararetalla sf«ow a l l tbe 
ebaraetert of P^ , aawetreaa eiteeot tbe aerloberal sonnet w^ l^eb were 
i^oaildered by te Bey <l«44> as thm ebaraetertstle feet»re of tbis 
Bfieo'es, "Tbe aresence of oerloberal soloes bas been eoaaldered as 
one of tbe feotvres for specific distinction wifbin tbe <icnus Pararotpllf 
f>\ 
by f« Ro? <I<94I4)» Rttsnq (lofrff l«71)t tiKt others, ncwevort SWUTRI 
worl'OTSf fnclndlnq f^ rahaB «ri<1 *!fHtMite <lof5«)), HJH© (lQ66)f tad 
f>li«11i} (1«57 )^ tri»«t«d both tnlnese anrt «on-«i»<iiofe form nn h«l«»o!Bi«! 
to one «(»«sfM. Hflie C1066) aade 9 dattlled ttady of PwrarotaHa 
Btpnmi«<>» f/lsano) god <ribserved tfcat p«>tf{)t)«)ra1 snines occor In yotm^ 
ipwfiBf«r!t wftlJe tlift adtiUs ore devofd ©f t?»«w. fhe thlo-ieetloB »tudy 
of noB-»plRO^« fotm imde by HMIi^ revmlf thti preswce of f»«»H(il!«»»r!il 
splowi lo e?*rly na»ts of t&e to i t , leeordtRf; to hlo (GJfle* W66)t 
Ifc© SfilBes of ^orarotwllw are fowi<^ hy tfio ehaafoor-ihape aad th« 
dlsapfiearanee of nerfpbonl anlofw frwi tbo outer coll U doe to 
oatocKnotfe degwieratlon. Ta v<«» of tbo <*ser?at<oos cad© by njl lp 
<W66)i the :>r«$ent 8ai!?or eoailders ttjat tfte fjerlpljornl 8plf9«»s arc 
cot of taxoaonle alfRilfleasee and tbfa wldeas t^e raene 0 ' vertntton 
^^^ PaywfotaHa •atatrawa to faclttde aplnate as well a« non-aolKate fnrpta, 
OneBrrewee* Fraqtient to rare In aamnles f!TT/2, CTIT/fU? and €V^/1^. 
Bapoaltorr of type waterlal: '^^ ^.fl Cat. ^o. «»F-.op. 
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4.7 faailly Ell»nTnTTmE f:a11ow«y» !«!« 
•^ttbfiwilly RlimTntTNiR Tanowiy, w?s^ 
BlphMtwni c f , K. httfiiwil (CashrMB «o4 (^nnl) vsr. fowwtwesfiM Cgghcwn. 
r i a t e 6f f1(|ttr« W. 
Klplildi(ia htiffegtL HEP^nr: eod f^ R'iST V O T . , I ^ 2 T , p. 76, p | . 7f ffffs. F»-b 
« l^nhiiHttw ttwf»eftl (ftMbraao and Craiit) war. fffrnwliiottBa €r !^Mfl^ :> 1<)JV>, 
p. ^Of u l . H I fif!. P. 
r>egerlt^t.t<^i T«rt ©f ina l l slce» rotmd«»<f» plonlsplraJ, elosAly-eoUcKH 
iBvoltttef bleonvexi sHrfhtly fnf1atc»df Mwibcmatel chaw^rw founewi In 
l a f t cottf mlarcfferi (fwdoally as addedi atitnres dfstfnett sffmlef ill<;^!v 
denressedt <T«»f 1y eorvedi retrsl r)i^ef«s#f fa int ly vfulM© aloeo ttnfutmt 
rotffidedt oalblUca! f»lon «!nn1li f lmh wft»> surfncet r«th#? Indfsttact* 
partptoery tnoottei slfrf^tly ItAtnlntet an^rtnre fndfattfiett wall ealearteus 
with r>dl«i! eilerottrtteture* 8arfae« sneoth. 
PI««^atowa < I B aw.)* ^afor dfawetar 0.4r7f «ifoor dtaneter O.40> thtelcttais 0*20, 
8a«ar»a! Oaly two ipaefmwa of Blt^htdtBHi «!e««fi«TaMe to FInMdfwm | t " f e f l i 
»•»• forwifwoiwi d4aeHbad by CestinaR (WtW» n.'J^t p l . t f f<<|.P) fro» t!i« 
^lleeaaa of n.<(.A. ware fouad la t)io ptmmt n»t«>rlal. Tho Tndlan sn<*el«fms 
di f far frtai I t l« hal«9 tml l f f r In alsa mixM last danreatad aatarat aad 
aattll lel bavln« a tla<|la hw laataad of a fav lartia lrran;>1»r bot«iM at 
<« RIoMdlaw %3L^tnl v**^* Unmim^n^. 
»»Baalt»rv af twia • a t a r t a l . mtm C^t. No. lF-<»«». 
«A 
Kli^ titdtom irfttil»OB«w»» U Ray 
n. 24» rH. 7» fl<!». 35-36. 
n»«ertptl«n: "^ ©it of inal! «<«©t rotindiwfi nlsnlfplTOtf etfKi«ly-eo{l«cl> 
favolate* bfeoavcwt loflatPtfi bitfishonate; «h«js^ «rf« tfclrtc»«B to ammtem 
tn latt eof!i «n}arffln<i (iradaatty as aifdedt antvtres dfatfoett ttomlet 
8!f(^tl]r (!«r>r«rta<K9f <T«wtl? catnrwi; retr i l nroc«i»«» dl«tfBctf gi^nltt 
vpt» twalvey alone? sntnrest wlhilienl plun aed^tmt t l f ^ t l v rafsedt 
i>0rfpboi7 fje?»eTf»l1j? entlrtt aoraettnoa aoswbst !<^nlBt©» apertorf? 0 
row of anall roaaded op«»atnf»s alonr? tti© bate of apertiiTal faeei miM 
calcareous with radial afcroatruelnre} aarfaee stsootb. 
njwmatwa (In raaJl Ha lor d!a«etar 0,??l to 0.46» wfmr d!8eint«tr 0,^ 
to rt.St, tMekR«98 0.16 to 0.20. 
RwMirfrt! Rlpbtdtaw Met^«ttm*9 waa orlcifaalljr doaerlbed by l« Roy (1<»?V>) 
fro* tbe '^ foeeae of *^ anatra» Kaat tartfaa. tba Tadlan inacfmeni clo««ly 
raaaribla with tba f^ aaatraa forma la overall abapef auaiber of ebM#>arflt 
aatara of aatMran aad ratral pmtmtm bat ara il1<i^tly larppr tn s1«e. 
Qgyarraact: *bBa«hi«t la aaw»>l»§ ftTT/JWl. 
tawoaUorv of tvna aatpHal; wnnn r»t . "So, W«loo. 
Text-Fiqure 
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T*l«ti» 6» ft<iar«t 16-I7t t«xt-flfnirt ft. 
nttq»gtttt Tftt of itMll slB^t re««dtd» filMUDtraltelottljr-eolledi 
fevoltttift •qmlly bleravvxt fnflattdi diMhert t«B In last eon» 
enltrolflff (miduillf at added* sat»v«f dfttlnett SIIRIDIAI alnott flttsli 
»ftts sorfaetf tlfdbtly earvedi retful pit»etsii«» faintly davelopedt 
smalft roeadedf ajy to ffftf^eni alaitq ivtirrtt* a«hfIleal an« vorjr taatlt 
• l l ^ t l y deprattadf f i l led witli aoeeRd<ir]r itioll material la ihm towm of 
flae papillae lAle!) extead ap to aoertaral faeet petifthewj alldhtly 
lobalatei roaaded In apertoral vl«»> aperture ratlier ladlatlnett a 
rov of sisal 1 (^ealom at tbe base of laat ebaaher* wall ealeareons 
«1tb radial tsleroatraetore* sorfaee raootti. 
niaoMloaa Iff C—.)! 
Relotfpe Parttype Otber »pecl«en« 
"alor dfaweter O.Rl O.-T o . ^ to 0.46 
^Uaor diaweter 0.*» 0.4^ 0.!<S to 0 . * l 
'^Ie%ae9i 0.2B 0,?S O.IP to 0.20 
TllnttratlORi (1»late 6) fl«ar« 16 flfiare 17 
Varlatloat ""bit aew apaelea abewt rarlotlon la tbe aire* decree of 
aeawraialew of teatf aad la tbe aatare of perlpbery Ctext-fioure ft). 
Ta sett of the ti»eel«eafl» tbe airi)lllcftl area I t aarrow to iKiderately 
broad aad la dmraaterlied by tbe nraaenee of flae papillae «bleb 
extead towarda tbe apartaral faae. a^ yoaao apeelneaat naolllae are aot 
aeea. Tbe aaabwr of cbaiabera In flf^al «fberl varlea fro* alae to etevea.Seaw 
apeelneat abaw atltfitlr dapretted aature« la tbe later pert of tbe teat. 
«s 
W—ailttt Thlf tfltttaetlve ec« tpeel^ ef Elpfcldtaw ft fa lr l f 
•hmiftiit fa tfc« Rarlfiada m t e r l t l . U ihom eloit r«tMrt>la»e« to 
KInlitdlwi falwi<«i| (Mi ls ) erlfltnally daterlbtd frwi tl»« Mfloem* 
of ''©wtlietii Fnneot tad also flfjnred by fatfesiaa (W39, plata !2i 
ft^ar* 6 ) . Romtert !t diffora tmrn K. falaafgwa la liavlan eonparatlvoly 
laflatod tasty «ore broadly i«aadad fitrlpliAryt aad fa tiavlnrf aaalltr 
ttRhtlfeaf araa staddod vltti tinn papillae axtandfa^ Mto tli« apertarnl 
f«f«. 
njB»tdtim Iwdhroolcag. a.sp.y ibo»f a««a rMasblaaee to Klwbldtaw alaataw 
(Gaaa8)y Of>1(r1n«)ly d«ier1b#)d froa the Olt(|oem« of Camaayy and later 
f1tf<9red hjr Coghisan <V>1fit nlate 10* f l ^ r e 24). Bat ft dfffers fron 
1R. wtaatpw la batfaf! faflated teat wttfi broadljr rounded perfpberyt 
nore retral proeeases per 8»tare» aad by tbe preseaee of fine papillae ta 
tbe md>tlfeal renlea wbtrb qeaerelly extead eato the apertnral faee. 
Tree berlgen! Barlpada bedai aaiiple f- VT/?»; alao la samplea B T/Jt 
f» TT/», f TT/1 and C TTT/2-1. 
Type leeallty! Parlpada beds emosed la tbe river eattlafw ef 
Dafbabalaaot aear tbe vflla^ie ««kanaatla (sAlMS** : ^6*44*30**). 
^iltflil . Vm Middle Wleeeae. 
Beeealtery ef tree •aterlal! Reletypey WlWJn Cat. No. I F . 101 i peratypet 
Mma Cat. ir-ioj. 
Rtyeleqyt Hila ae« apeelee baa been aa«ed fa beaear ef Dr. Nelly H. 
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ludhrnokf former Chi«f P«le<»ntole<i!«t» '^ «»ol»nlr!^ » *^ ar»<«y of *^nth 
'^ttttmllav 1rt<»lnf<fe» Aastrallfli In rwomtf fon of her mmtmmtnl work 
on th*» ftrwUnranby and oBlpo»»*oIOf»y of ttsr> ImttrsHan renlon sind alfo 
for f5«r hplpftil cowmts In flxln/? the aqf» of thp« forswInfffT!*! 
Bsse^loq^ fron narlparta. 
^7 
r i « t« 6f fl<?OTe IP 
TNwieHnttent T«»»t of tmnW 8fa#»» rooBdedf nlnalipfiralf elotoly collect 
lovoltttftf ciwpr«»<?sed; chn«h« r^« nine lei ©titer coOf C9ilnr<ifn<i mther 
rsfifdiT? 88 added* f inal e*5f»"^«f hro1f«i» sntarps dlstlnotj fsllrihtl? 
ll!!i?>8tftt den'w«(»rt» fi«»Bt1y eurvpd* r«tral ?)Toe#wis«»Sf six to «»lf|fit» 
alnost ronnded f»lt» olonfi sofjrpsJ ooslillleal a r ^ srtaH* sllffbtly 
denrwsw} and f i l l e d viU^ ol«>ar «*»e11 material* tierlo!:<»rv 
lobolpte* hToadly rouBdftd In aoprtnrn! ^lewi f>r»<»rfyral fnro f>rolr«*i?» 
©all calcar<»t» wlt^ rsdlftl nlcm»trt»etffrf>i sfirfarc* tnooth. 
niBi««ntlrns .(.in niqiff): '^•lor dlwRter fl.!?5, ninor dlesfltcr O.H'^ t 
thlef'Re^s 0.10. 
l?«M»ftf* ^ sinnlet hroftput «p«»clnpn of Rlfy^Mdltr* In owr mntei i t ! ttmm 
e l M * t f f l r i t ? w«f»» Klpttldlow «tiMiie«rta«t « r lHnaUy dMicTlh«»d hy 
Hann (loPf)> frflm t*-** >^TOf»r r i locwe of ^pan. Tt, ^elravf»rt dlffera 
fren I t In Itayinn aliao^t rowid#d and mere Rnih«r of ratral nr»r'^m9m 
Initaad of a faw t l f t a as In K. aaMncarttwpi and al to In ^^vln^ a 
•arltadly amallar t o i t . 
??#i>oiHerv ef twn* — f H a l ! A^ WOI f t t . no. «F-10!^. 
» 
Plats 6» finnre H 
<^ g«eTir>flnRt """Mt of toall Rlz«,p1«nttf)1r8lt eloffely eo11<w1» luvolntft 
btlateratty syametHcalt tnflatert» htcoavent ebat^ ieirs «ilf0t fa l ist co!l» 
Mlarrtlnp mnff'ly w1t^  mrowt*'» last two or tiir<»« c^ (mb«T« con»1<if»niM? 
»w«ll€w tifvinn tTto tp«t an fnflatcHl 8r»n«»»J»«i«p <n liitpr nj»rt» uatnrtt 
«1<8tlnctf denrRf(n»<ft ii!«r»1<»t i«otlf ennredj o#i11fr}»l 8r«a f l a t t w ^ * 
iiarrtK9t ®ttf» a saall raatf of clenr «hpi1 «st<»r<nl» p?»rff>lis»ry 
s u b t l y l<^»lEit«'t broadly roaodcrt tn apertaral vl«*» anf»rtnr<» «1!it?!^ ct» 
• InolOf eq«atorl3l fnterleaarnina! on*»nl5n» ^ali calrarctsas ^<tb radial 
nffroatroctOT<^} sorfaco swoottj. 
thte^ ^nesa 0.10. 
y«^T«cf: • ao11tar?t <ndet«*rBlB3to» sowlwe- of !*roty1p!»td<aa vmn 
r#rovf»ri»d In the orwwt ftody tnattrlal, Tt thtmn tmmhlmtti to !I*jBtti2a. 
bowfimarfe^f daarrfhod by Volotlilaora (Wf?) frww t!»#» "ffoctai* ©*• n.*:.*^ .flf.» 
<« t^* ori»ra11 «l»an«» of tttf* tptt b«t d1ff#»r« fn f»av<n'' a Inflttod toat 
wlt^ broadlv roaaded naHf»»««»r?. "T^ a ««at1 aileroatraetare ikhic> la tt»p mala 
dlftVgulshinff eliararti»r bctwami *>eataw aad ProtalpMdlwit waa aot 
dataT«1?«i»d by Voletbtneva <WP?) for "^ aalaw baqdaaovteb! a»id t!»«» typaa 
m^f aot arafla^la for ebaolffno f t . \» anfbt ao dafff'Ue eaaoluafon eaa 
bo drawa. 
QecBrrMe#r Rare f« aa^ta E TTf /V I . 
Rwoaftorr of twi# aatorfal! «HT1©r Cat. «o. IF- IOI . 
m 
t'latft 6f t^mttt I f 
?JMUSJlall22? '''*''* *»^  •wall «fa«» roandedf nlsBfsnfmlt cl©9<?ly collr^dt 
Inpolofp* hlleterally sycnetrfeali ehmbetru nine In last colli enlTfih 
foft ffmrtiially as addedi sutnras dfstlnctt slaple* "^Ifrhtl? d«»r>rei««<»dt 
fjpntly eorvmJJ wtf>niriil nrwi eloiif^v (f^ r^fi)!!^ ry stnootbt smafHlJat 
IdbalntPf »irondl7 rojindpd In 9p«»rt!jr!il VIPWJ ancrttiTW vt^pt>nrs to ^« 
s1i»f)l«f 9qafi!torlal iBtrrl^^aflnsl eppnlofr* wall rolearc©'!!! wftfr 
r?idlal microstntrt*jr«» s^irface srjooth, 
r>|lnpfi<^ |o?fi ( I B prn,); ??alotr dfan^ t^pr 0.!^ 6» ralnor dlJ» f^»ter 0.^7» 
tMcfrnpss O.IR. 
Pfwarfettl 1 slrfilot noorly nr«servcd» spcH'lnpa of '^rotplnlildltw ^as 
^otwd In evtr ••otf»rfal n^it^ U lneo»w^r«bl? wllt^ aay Iti^ pwrt «f>«clf«^  of 
t»»i» (Ti>fit}«(. now«iyp»frrot»lot^ldlB» aw. J^  differs tr^tn t'rotrlwMdIwB mn.ii 
In havlnfi a oarallH ald^d and larnrr teat ??lt'- nrad^tally aalarnlnn 
eliai#<«rt and elotvd anhlllral araa. 
Qe^arrawcat Kara In aawnla H VT/A. 
"flpffttt^n 9f m f tyif«rrm; w"*^ ''at. '^ «. «F-inP. 
no 
nieMn#rtni» ot^ifwfHIehiitft n*nimTm¥, iP'f6» r>. I64f ?>!. *># f * "« . 7- l f ) . -
rr.Mjy, |D6<!t m . 36-37, t^xt»f lns. 1-?. 
neicrlnttont Tost of snail sfaet trocftosi^frali rotmrfedj c^'^^f'rs it<i«»» 
Infletedt uafiTes sfnple* depressed* rot cl<»arlv seen !s early port!f»s; 
SHS*)f1fc9l Qrc9 f f l l pdwl tb matrix ns t^rfnn foittirf^ indistinct; n«rlf»!»er7 
!oba1atet upprtare fndlstluctt wall calcar^eoi, f»prforatf», radtal In 
i!9<cw>itruett!r«»» sarfeeo swootf*. 
2sS£&i.' "*' sol!t«r>- gpws<««»n of ^lOhtofHnt^ wit toun^ In «h« •*r(»in»nt 
n«t«r1t1. "^ w^ r « i t w 1 «fd« f i f l l l r f ! w1tl» m»trlK uni? an#»rttire <t not 
v l f i H l e . ''I»# 8nM5lwj»r f<i noerlv nrworvwl hot ff th»» ii»«»r«tl «fiSBftf sfcfft 
natvri* of el»»i#>rrt, «»tc.t <t co«i1d he cosnflrifrt wU* nieMnffrtna q»f((lr< 
I j ^ l l t , d'0fM<!P3rf !P4f, as ffq«r«d hsp Randv (lo<M). *»%» soMlfn w»t 
ortfl lnallr n>eorded hy d'Otl»fo«y (\M(>) from marly niastic e H y i 
f VIndtiheiifan) from t^p «iiv1reiii of Wastdorff ^ustr^a. 
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•"^bfuwlly OimOI-TvTNV: <;eho1ts«f 1PB4 
f>f<>ttHnn sM^wroHg f^ronnfnsnn 
niatft 6f flmire 21 
f>f»>tiHn»^  tin<yf;ty«a 0*0?I^t<^ of VDT!OO8 aatbOTS Cnot d'0it)1qny» 1R3<». 
rawilei»«Hwa aatvarfa 3EI1LITSCRO« WM ( n a n ) f nr». 21-24» f e x t - f l f s , 
1» W,<fJU£ ' : iHs and ^csfIna, \*^m f i «£&•>•- «K?:':rs Wft>» p. J^ fTf 
p i . :<, f t f l . n . . tf^PS, 1064, 00. 1?1-12?, p i . 2 , fl<!s. B-7. 
r«n<f»tna trflobata ^nUtSCSI* , W34, n. ?4f t<»)rt«fln. W <Bon text-
f lqs . 14-IP, 20) . 
OibaUnt^ anttiToHa B t m T l w : , l^f.!, p. WS, tex t - f fq . T l , fl<is. 1-2, 
S-P, lOi text - f fo . TTT, f l t ^ . JW»| 11» 13«16, IP, 20-221 tpxt-ffq.TV, 
f»(js. 2-4, 7-12, lF-16, 10-22.- M?T<?<;, i«E5, p. 312, p i . 3, f l q . 26 . -
BLOW, 1QB6, n. 66, taxt-f1«t. 2 , f ins . S-7.- BOIXI, lc>S7, p. l lR, p i . 27, 
f!<T. 4.- DTKCT, r F o , „ . IJ4, p i , 7, f I p. 32, - ROKiy^ N, l«56l, fi-^. IRl -
4B2, p i . 1 , f l p . 1 . ^ REED, lo6fi, t . PR, n l . IF, Mo . 7 . - nT7'r, io67, 
p. 72, p l . 10, f l p . o; pl.2<s, flQ. 2» p i . 6 . - fiWJAY and FHR^^KIf, 1««P, 
p. 34, p l . 1 , tin. 4 . - aiA«5(;, 1<?71, p i . 4 , f l q . 14; 1<»72, o l . 2 , f f q t . 
32-33. - JEWCTNS, 1071, pn. W2-l«3, n l . 23, f l q . 6B0. 
OltlHlllUl M l l f i m . t t t ^ T t l f i . BraanlBiann. - OHNR, 1050, p l . 4, f l p t . 11-12; 
W«e, p l . 1 , f f q t . 3a-b; 1063, p l . 2 , f loa . B-6f 1067, n l . R, f i f l . 10,-
CHANC and CHEN, lOTK), p l . 3 , f f p i . lP-10. 
n»ieHBtlfwi T*at of t«a11 aftta, foheHeali earlv nor t lw wit* 
7? 
r**.(l r*t«w**p't' f n fw t - " f t ' " '•-ti!^' of t^o t?<}t» np'^r^'*"if eiTe''i'*^t'V to 
<''tp»wfi!lrt?!#-f,f,»_^.?^^?: ''tjnnifinr? j ' f r ' e t p r n . l 7 . 
l!£22lta? '"^'® *® ^^'^ f i r s t record nr •)y^;I1^pa S!it >)n1H« fro-^ t*'«» 
"^nrt^-^w fornit?0!isor t ' o «»!!»9t coast o* '^nrHB, Only tfw 8'>pc1'^ <»rs 
^f»ve h 'f*^ tr^nvrvofi f r ' ^ f'"<» '"arfpnf'T '••J^trrlrl K^*C*' t»r** not i • n 
r'^ ct? s t r t e of nrcgerwet lo", Vp^evctt thoj p*ir^ t^o ort»9<rco of 
f^!o?>l*^rfrjp-gtrti(r'tir«» {^"l f f tn t . nnr.«! a lon" 8*Tfi'rj»«j. ^inr SOPC^R^^*! 
of "TOtpr^^nr'f r»«rf«5tc*?t!rr^f "?»»? ' ©a!*'n(*» rnr* T?eT cnf l r - ' fM l 35 
'^ijlfi22£i22l" '•^''^rtlony ' l f* '»^ tas t^p f i r s t •o d«»iicrf?'»'* t ' T o«iits 
Of^aHnu from t*'*" RfHsmt nnnt^f of '^ 'H^^ H ("wotyn**: OTh'iHna wB^vprfw 
"•'iTMewTf l ' * ^ * o.?f n l . t f f i f f . t ) . '-tnrf* t ^ -^ f I f ^sf ^fm r#»eor''»»«^  
frwB tl«»» (HffBrwit nar t f o^ tt»i» wor ld . ^« r^cpot v#»r8» o V8«t *nount 
o f 1lt«Tat«r« l»«fli iie<Bw»Bltit#M» o« fht* owns atf>a1l>«w rtn'< f ' p fol lo^ '^nf 
discussion fjlvps an «ff«'o»»i»t of •*«* «T»t«»«»'*•*«» of nt^mllwo sntMraHt . 
"^f iwir l lpst rofotvf o*" nrtyql^l'^ ^ft l« Htprst 'JTp Is •i? MatthcfwH^*'^'" f ron 
t^p '"wfl^rltn of ^>nf FumswICf. ^t l« t o t a l l y Iwrorropt a« ^ w t r t i l 
1^ 
iint»»nr«f iRftladfwPf "^laetirtffr f F f P ^ fowiw (l*^?*^)* m<* itsfhlirh "^ nrt 
'^r>nan (1**A!), feavw utarprl V'^t 311 rwiortt*} of nit>n1,tn>i n H o r to 
' ' I f i r i^ t* arf* not co r re r t . ''^f* nr«»-'^ fo«*pwe r«»rnr<fii o^ !l!*12Jl!12, ^Tf fU*^r 
fuf* to f^fsldpnt^^lr i t fo-^s or fnporrif*«*t corrftlflt^cin <r^  fspf!*p'p»it«» In 
••?;<c'' t'fcy w«r«» «*nt*)r!*>ef'. "Tho rpnn«? tl!2i2li!12. ^'*^ ^ ' ^ ^ eoisHprt^d to 
mnrm #rw? " f^ rpno to ''«^f»nt *^ ^ ' ' l o ^ f t^sf?), '"".^ f^ fis nnd f l s r i rp (I<^r7)» 
"ora '^ rop^ { |»" f^n ''anR«»r nP'l ^lo** f ! '^ '^>f '^orr^o*' (V(f)f F/)1) , r^ nri 
ot ' t f ' r?. 
<^yh»i1frn fg fi '7«»11-f'no'r> f twrn -«^ f nlnn^tonlc fnrfrs lnl forr ! '"If'^ '*1oMo?»rfnf^ 
Strr^^tir** In cnr ly n n r t , r^tshfnai (!<^<f) rmsHcT'^d 2 l ! l 2 l i l H " " '*'' ^ ' ^ 
nr^n'^ op of o fiOTfo devolopinn olo!i»toT tpst 8'jitr»*>le f o r f»lai!^ton?o 
' * f o . ''*or»'f»r (T'^'*'!;) r r r^r r 'ed f t F*^  rp*<rf»spntfrt*^' s r«»nrod;tRt!v(^ fitnf»«> 
''*' Zla^^fUllZJl' '4**^ '^ ' ' (l''^<7) ob«»eTO«»d t^f> dp^olomo'^t of nr»>»tHna 
f»^ri " l o h f f f ^ f f f l *i«i|!oMwR In lf»bor?torv pnltttrf**?. ^'--r*? nt a 1 . ( l ^ ' ^ l 
oo"«s*''f»r«»^ nf'^f'if* '^«»rt*'»r^ orh'iMnp** of tr'»n'r«t to »»owt' dw^lo^i^d *ro-* 
f»(pi#e'«»« or ^ifthtfuirtwolf* bnt In t«m«»ratp r^^lo"?! t^'r-y wolvpr* f ron 
i^toMqeytwi haMntdtKf ^ , nrati^^alfoldost nviS £ . train titiplohs dart no 
tHp ia t« ^4f'!<*!« •*lofi»n«». 
' r « * l m of tho Hter«t ! ! r# §• owt t^'nt ttte tuxonomff %tiif?v o*" inifiiaHna 
tmtwTiiHt w-^ s »1«|B»1«M wit** t^** •ri»ct!«n nf » )i«w owns ^andorh'iHwa> 
w l t ^ fffftUn^ifittiia mifvffTia » i 1t» «!«maf?o»» t»^ ^•dlltpet^Vs Cl^'^4) ftow 
ftrM«»tur^ nfiff t txtoTp w<t!» Orh!iH»m ^at was l^^ v1>^»' tt«v» roundod oopotnos 
<«f»«ratfno t^ »» wnrHpr ''•1«hfa«rfni^-n»rt fmw t*»i» olotealar and »itn»»iv 
74 
nor*^ al«^*~ sut'jrpn »>(»tw?*?'^  t ' p l « f f twn ©r t'*ri»*» e'"»#»*»T«» jwirtpr 
t^f» f m i « rj!»n.if*»»l.»f< rt'ni*)l"«yf i f * ^ , "Tt** sttidy <ntn{*f! pjwetifrrt w»»w 
f t fns rpBllspf* t^nt t^f»Sft "^ne i^ t?«»rr o f conB!d©rR*i1ft ^ tos tn i t f n i ^n f ' l c 
r i f ! n*»y1 e m p t o r ^ I rn t ^ f esinrp ?«5{^  l^** ?*it»anlR!»!tn n C l ) t r "ta«r^  n 
•*«w»nrpt?<»ns<i?'" !!t'j<*y of OTht!Hn»»<? fn>^ f^f "Hnor nHroc»»n«-fowf«r 'Mocfinr 
n* •^ffnHns*. Me f(»i«#TV*»^ t'-nt ^nwit!0T»m1fwB 'ef?!It^e^^n R'^ r*fj? «ftrv r1o<{«» 
Tc^f^^^lnnrp f c oyh'iltr«a_ rl 'Oi^lon? and cnt, *»P !ne1m'^<^ f?5 f f ^'y ptn«»B(*fn'' 
f ^ f r*«^«»rfe d«»scr<»^tfrv of ',lT!l2llil2L' *''e * ^ f H P V ? ^ t»»r»f ff:»r'i ^ fr«^t-.pnt 
ohR«»rvntlo-'s r'^or'»fT! H fs d f f f r ' U tr> c i^i-p f?!«?f fnct lon ^i^tarpp'" t*'P'?« 
r»npr.(*pd t! 'n orfn^nm! <^1ar»»insls of ^ifmllnf^ ng fifwpwj t'v :'**''>iM"n? (ir'**J) 
^- nr-^pT to r i i larnp t ' i * fsp'mp nf f - ' s f»j»Rt!«5 for f-^cltr*' T? riHBH<»tna an?* 
"awdor*-a1 fr>n ti^lt''<n * 1 . "e was t^*> I ' frst tn Tpeo^snlKi* nt^uHna natstrttHg 
ws s rtfyt^irt Rnf»cff*s. 
f^low Cl^Pft) «s«f1f» « nl»v1«npnet*f mtmlv nf OT'ii:Tl*R'»«t *'ww fTtml' 'st «r<*««r 
hr»ii«**^ 4M«rn«» fr»»« Pira««ff»q1tw«- o«e devi»1onf»d fntn 2.* swtwtf I f f 
awff Q., mi<v»r»« »»"• t»tr «t»»<»r Info n . hllt^iitTi^. Pltv^ ,* (on. <»11.) iwiw{|«w1 
t»»i» «ft««w«Mit« of nff>Bi1lHH fatwr«H» '^ronrtlmnnfi ?»«<^  Of>*Ki»^ tt 'st wi lv 
t^nfw fen i f f r w^fels cnpr t f i rM »r« In th** 'o rx nf n o r r - K l r f oopri1ii<«« 
rtlttrfbutprf over t»n» i M t el^ll^!l^•r 'wd »««i»» oc«'rtrT?r'<» «!o«" « i t ' r» 
fUfiafatfnft ^I«l><«»r1n».>lisrt from X^«> m€ chtm'«r in uddltfon to Runcrons 
7P 
cHflt'nPt'O! f r r as«?1"»i1 '^ n,. patfur-iHi ant' Q,. gntvfirfa, tn f-fn rtf^fpr«*nt 
opt ion p'^ ct consittorcfl t'l-^t 0,, ft_at;<ym1.t« Is Q Tv*sIT-r!^<*ffif«1 pn«»cff»«! of 
l?w>ogftorv of »vn»» nutnr* t i l * V '^JC-* r ^ t . ^'o. »-r-!07. 
T« 
4.9.1 '''MPMI—<g » t t f — f»it««Hii«t nt»i#i<t»> Md ctfcttt i f i . 
I B lfttMtttr«t •<>•• eMfMlos txft t t rw^rdfiif tht fytt istt le pMltlims 
f>f Pl^ jMiiHwa it'Qfhiaiyt WI26t Ctliltf^lwB B«i^» »<|^t tad Ctbtctrfw 
THt tlMtfertt V W . TNIf ft i^anlealtrty b«e«*f« t i l tli« thmti mnvn 
•ve elMtljr mltt«4 •»<! sttow wlift nm^t t f trarttt lM. Ti tlie BaHiatda 
«tt«rialt tfiaeti*! balfm^fa^i to tli« above fpitra ww t«vm4 ••<! I t « M 
e«R8{d«r«d tfmfrahia to dftettit titeir toxeoonte ^«<tlont fa aami 
datall . 
Callaaay <l<^3!l)» on tfto batfa of afnflarttlet f« tiNe aatara of tatorefl* 
apartartf and fiarforatfan of tMtt traatad Plaaalfwa and Cfbfofdaf la 
tba aMbfaattf Clbfatdlaaa balaaafaa to tb« fanf ly Katalff^^ iRaaat* 
Wto, Altbaaqb Cfbfafdaa fa traabafid lAtla flaaaHaa fa dtffareattally 
atalata an batti ttia tfd««» tbata twa naaara aaaa wall vttbia tba aaaaa 
•f eibfetdtaaa at propatad bf ^tlaway. <$laaataar (If IB) plaaad 
flaaalfaa aad Cfbfefdaa tOfN»tliar aadar tho aabfaafly AaaMllafaaa •t 
tba faaf I T Oftaatbldaat aataly aa tba batft af aoi^oration aad 
apartayal abaraatarlatfaa (afdy ^ fa» Pabaiavt M M ) . Caatfdarfaf tba 
aatafa af taat aad paalttaa af aaanava* Caabeaa <It4R) traatad 
v j n i U l t aa a aaibar af tba tabfamflly AaaMllafaaa aad Cfbfaldaa af 
Clblafdtaaoff aad ba traapad batb tbaaa tabfaaf Ifaa aadar tba faaif 1y 
AaaMllaldaa. 
Rafbar (ItBlat IfSIb) aaaatdarad tba structure of taat» laaladla^ taatb 
TT 
^1ttt» aatinr* of ti»«rt«i« and tliA ttrvetar* ttntf f»lM««nt af p9tmt 
t« b« ttf f M f M t n b t * taxMKMte v»ltiff IM f«rMftitf«ni. R« (rr«fi;4irt 
(l^Ste) piMttf Ct»t<t<t In tf«» f M l l r Cihiefdf4«« n d «bttw«4 thM 
oaly t*«»t« tptefiNi #;1«)i fttov tti« i l i tn t t t r t of Ctbtctdwi f f a lg—t 
<lt fMtfort - tH* fffiotfpM of €tt»t«t<i«i * tliMld ha e«Ml4«rffd m 
h«i«B||1ef! t» t^ff ffamn. Rafktt (n^* Sll -^ 1a«lMM ^ l^uaaHiia la titt 
mm fantty rarrallaftfftfaa ifffarfaei fran Cfhlafdli^a ta fcatrfaci faflatmf 
t«at« i»laeaai«Rt af i>airaa «fea!f>lf ar iialaly aa Anraal af 4«v nara afiaa 
a(>an«fa ^Ith dlaaa oat faltaw tlia afiimt aatara* aad kfaHna m i l . 
^eardlaff to Safkar (l<964af WHibt I9ST) Ctlitaidaa and PlaaaHaa have 
alafrte-lafariHS septa, flairavan Bafltar Cl^ SCi!)) vaalsad tifs aarlfar 
vfCM and aliaarved tl^ at Cttifatdai and Ptaaai<wa da nat st^ air aay flntrlcad 
dfffaraieft asd 9raiq»«d tltv^ tafatl«ar oadar tlx* faalty Cthfaldfdaa 
Crnhflnrnt 198Tt irtile^t (a hta apfatan* hat ala«fla-sapta. %aeardla^ to 
taiiilliAi aad Ta^ paa (]961)f tlia faatly Cthtafdldaa Is lAaraatarftad 
hf tlia iiraaanea af daidila-aaf»ta ahlla ^arrallafdtdaa Baflrart 19S6t 
tiiawi af«ala»aaata» aad tlia tattar wmt tmmiitnfd by thaaa aatfiart as 
a ayaaaf« af 4iabaatatdaa ftafkarf 19i1. M a i (IfKTt vm, Vtmy 
fiAlltliad fkataaiiarafraiiltt of arfaatad thla-aaattaai ta ttiaa that 
Clhtaidaa aad PlaaaHwf fum* daabla-aaata aad taaarally hllanallld 
atraatwrat at afataat Mafhar. Kafit CV^ SR) dfaaardad th« ftaiflf 
eihfaldldaa aad prafarrad te antatafa ahfatdaa and PIfaaHaa aadar 
AaaawHaidaa. 
taahltah aad Tappaa I I f 41) aaaafdatad tha taat wall aaapatftfaa aad 
•tmatara ta ha af fraat tfaalftaaaaa f|Mr^th»\B4l!pa^rt^ af dlffartat 
A i l \ ' i . 
V 
f^^r/ATuiNiVt^ 
m 
••li«rfMltl«f mi4 |ilte«<l C!lbl«1d1<iao m4wr CtttidnllatMttt ktvft<i 
«ivai«1iir Will •ItrvttnMtnfv. fa • tiiittqaMt pri»11etttoti» tfe>«tt 
•vtlierf (Utf»1i«li mid Ttjifimy itie) •pfntd tftat tfiK fmtlf ctbleftffda* 
lias Ta41al« fibfwwt wall and 4aib]a»ai9ta aatf plaead I t aadar 
aa{)frfa<alfy Oiteltattfaaaa. Oa ifea feaata af tlia aatara af %mt and 
afiartum UaliHaD aad ti^ i^ aa C«||. att.) ^taatd nbtatd^i la the 
aii^faaiiljr crifdeftlaaa C^ Mkmint WTft md Plaaaltaa la f^lmallalaaf 
Bamudatf I9i9» aad traafad titata aoH f^antIfaa Mdar tfta fa*!If Cfbletdfdat 
CaaftftaBf WfT (a!<a atlaw tairtai WW), 
Raady (Wd^) araetad a aev naaaa fstHlaldlaa dlffarlsfi fteai nihicldaa 
Is tiatlBf! f>8ft1a11y latalate ^raal aide aed finer ^arfoffattatta. H« 
pleeed tM» CNnn mdar tk« f«allf Ratatlldaa Saaatt ffltiOt but latar act 
I t traa atolftad to ^aanaltaldaa by Baiwatea (19!^). 
ifklte orofioafafi a y«alaftalffeat1m» af i»arf«rata fovuNilalfaraf Salaa 
iWhV lafd aaphaala ae tlia «a11 atraatara aad fatavaal faatmraa. Ra 
laeladad yiwiaHaat Cfttlaldaa aad ffbfafdlfia aadar tHa ai^faatlty 
CIMaidlaaa balaaffav to tHa tmilf Cll^leldldaa. 
laakll^ aad Taapim lltMa) eaaatdaratf Ctblaldldaa Caalwant 19?7t aa 
kavlaa daabla-aaptat aaaraaly paffarata wall wltk radial alara-atraatara 
aad latarlaMffflaal a|iartara altfeb My aataad aata ttia daraal alda. 
y%* faallir «aa fartbar a*dlvldad lata Plaaallalaaa aad Clbleldlaaat 
awlalf aa tka baala •t tba aatara af tka taat wtd aaartara. !*laaallalaaa 
laaladaa ^mm katlaf fvaa* traabaaiilral ta aaarlr f»laalaalral taat 
«ltb alaflat a^aatarlalt latarlaMfflaal a^trtarat alilla la Clblaldlaaa 
tti« t«tt ft •UMft«4 by tk« tfenti tttftt «t»«i t l t t l f ttMli^fd witk 
•f|mt«rl»t i|>«rt«r« triifili my «ttm4 «Mt« tli« <f»Ttt1 t td * m« th* 
•<liH f«rMi my iimtm* maltfnlt gpenar*. 0« flit btt f t of i^tt* 
efi«f»et*rtff Ucblteli «id Ttpum (•&* t i l *> f^lM*^ Cf>|gt«it«e iiiiii 
PtiwUwa nidtr PImallalaat md CtMcftft mdar CtbleMiaM. Tbit 
t r m t a n t of t^« 9«itra kftf t ()orti»Hittl •pfirevob tnd liit I>«M fellowod 
IR tti« f>rttMt ttady. 
Text-Flflure - 9 

m 
Pl«f« 6t ftf«v« tS tCRUftfiir* 9 
rUtffiirtttt Ttft ef ftMin • ! « • ! it^^rly |»l«i1t|ilr«1t bf«onv«xt eenprtstadf 
•v»l t i •nttfiffi iMtIk ttikMi •f«lit«» 4«fttl •{<}• ««itl]r «MV«I I llavln<i 
• I t c t M i «ltMih«rtt «iltrfff«9 ffffttfatllf at tMt<if ffaal ehwih«r twwwfctt 
lafl«t«tf« vmtfsl tltf* mif «Mftxi flVtarM tfittftett «wetti» «afv«tf 
gantly tffff»r«ta«tft ttrMwItltf t» lat«r n»rt* pwri^wy §U^ttf l«toaltt«f 
k«»1«(ff sofrrosaiSttf la i^iirtaral vfmS tqswrtora dfttfit«tf afliipt«f m 
f»t«riaRar<if»aIf 9«rt{ili#r««danral avek irttt) aarraw haHarfafi Ifp aad 
•jKtantflan aata pantatlf avalata af<la baaaatti m avar-haagtafi flapt 
wall eaIearw»tMif flaatf parfavata ttavfnri a tmt aaattartdl* larfa fiavaaf 
aanaatallr fa latar ftattt radial Is •laraattraetatat tarfaaa maatk. 
niaaaafawa <ta — . 1 : 
Ralatfpa Otliar a^aalataaa 
Haxfinn laa«tli O.SS 0.90 la 0.40 
laxfaa* kVMidtl* 0.24 0.99 ta 0.91 
•axtMai tklakaaaa 0.11 O.K> te 0.1S 
Tllaatwatlaaa (fteta «> flfvra I 
( taavfl fara f ) f ifara B 
Pi—ffctaa —^ fjaytattaa; OlMfplita fiaaratlaat wara tflttlafatiliatf la 
P l f allaa aaatfftit a. ap. (taat-fffara f ) . Dia pralaaalaa dtanatar ta 
wfataafHiaTta laitvtdaal ta t f ^ (t«Et*flf«va f t fl««ta t) iritfta t i 
«1 
• t f t lMphtr le f«i*fttf0fif f t U 9^ i» ( t « f - f f f l i r t f» timtm 9f4) . 
^ « pwmmt m^mim %f ^ ttmrnUnm §kam • l i U l * variAtinn la tfe«i •iaf»« u d 
• I s * of tD« t t t t . t« nMt t f tli« fpMlMMtf tk« M r l t t r iA«rl I t ntbar 
Indlftlset m doffti t ld * . Y!)« tutifrM wty Is tlis tftfrts sf llsbsttdst 
ise i t iM ssd e«ivst«r» lt«vt*fffr»r» 9 ) . 
Bsttfcsi tilts dfttfsetivs s«« ST)St!«t •f ^1—sHss dsti sst show eloss 
rassriblssee ts ssy ksonn spssiss sf tlis fssss* Hsustsr» I t siAlbtts 
ssnt slIlMise to Plsssliss pjsss Bslfwdt ^Nwsrlbsd fiws ths a^ntasst 
MfsesBS sr Pllseest of (9«v %lsMf tost the Tsdfss SDSsfes 6ts Iifc0«s«x 
•ed BO{N>eo«ipress«d tMt ssd finsly iisrfofsts wsll wHh s fm sesttsrsd 
Isr^s f>or«s. 
Tffts fcoylsqs! Bsrlfisda bsdst ssapis B t/T* slss In ss^ilss € TTT/3.1 
ssd C ?I/S. 
^sss isoslHy! nsvtfisAi t)S4li sspossd sissff tlis lissit sf tils rfvsr 
Bsrlislislss^i sssr tUs t l l l s f s Sstf»sstls (Sl^eS'SO* : 86*42*^**). 
Cf t l f f t t 9m "IMIsHlsssss. 
Iftttlttn ff liBt.mifrUi** «w» est. MS. ir-wn. 
gtwslssir; Ikls tpsslss lits bsss sMsd sftsr nitf l . f .A . SsstVTf IHrsstsn 
Pslssstslsff etvltlsMi <Rssl*f|1esl Ssivsjr of Tsdfs* Cslssttst idio liss 
Msds sifi l f losst ssstrlkstlssi ts tDs stitttdrsskr M ^ fislssstslstr 
sf tks Tsdiss rsffso ssd prsvldsd fsrsrsl feslpfsl dttsssslsns ssd 
ssffsstlsss ts tks sstHsr. 
n 
'''Ittii 6i flQ.ure 2 
Pctertnti<wi: T«ft ftf ttMll •!«•« troeJuMififwIt f»Ia80»eoa»«itf reaiid«(l fo 
en€ltft«» <fort0l sidff {lartlwHy iBrolnte? flftt» eh^^«n el«rf« to t»e)v« 
Iff #ater »#i«rlt «i!«rff»f ffWKfaaUjf P9 eddetit fomlorr » rliiff rtae to 
fanfftfl «* fitter fiidfI gotarm dlttlRetf lf#t»t«» st l i^ t l f ratttdt egrf«d» 
f^mtly fiif»«rfnr! tami'dt r^ff'tp^firy* v«Rtr»l tide Involotei eontar* tntarm 
dtsttftett stmist sliitlflr to donnl satai^ eii, 8 H # t l y dmrottedt aribtlletl 
piffo t^fisllt «l1f*?tlF protradtar?, anHi aremd ploff dv>r«ised* p^Hfj^efy 
«it1r«f faintly firoeladf latt t«o or t^ree ettaiibars devoid of t t t ronadftd 
fo 8{)«rttir»l r1#f» apertam distfaett timplof l«torie>9ar>Tl8a1 areli adalnut 
norfof><*ral warolo of priwfoBa i^orl «ad wttendinn ^llfhtly eat© dertal 
fIdaJ wall fa}«arao»»» ffB«lv f)«rfor«t«f wftf» radial iifeffWitraetaiNi* 
sarfaef* SMOO^. 
: tmntti 0.96 to 0.49f braadtli 0.S4 to 0.^11 tlifticRoit 
ftaaarl^ ai A f«»t aoorly t»r«a«rriid> tfiaofnan* Holoaotaa to Ctj^letdtaf 
war* foaad fa tka prataat Mta r fa l . Tkwf do aet thmi roa<«iih)»a«a to aay 
Iraowi aaoatoa of ttia oaaaa. novavort fHo Rarloada aooetaiNia aaJNIblt 
aoao raa«ai»«1aaea to Ctbtotdoa oMiloii<> orf^lxatlT tfoiertH^ by Btotroa 
(10#) from tbo ''alraeaiio of %odoi»» bat dlffor* from tt la botao larfor 
fa affOf hartafr a oartfally tarolata doraal itdo (a cbaraatartttle 
foataro of tba a««at ribtaldlao)? aad ooaoaratItaly loot broad aad 
^8 
dfteiihtd Hf Sl l t t (I9?)9) froM t^e Ollgf«ffif» or Uwtr Vllottiie of 
^fsffitttfmtf TT.'^ .^ .t hat <lfff«rt fn t^minn ntntalljr «volut« (<tortiil 
•fd« and In th« aHt«neft of • bmil fftrsie^ by ttiA ftslnti of tsser m6» of 
ebaal^ Ars en tli<« deriol tfdoi In tba ottttm of vcsBtnl tatnrra* end la 
bofinf? li»#»I«l i»i»r1f)hf)r»1 nort^fi!. Tht Btrlfii^Jii fowi of l^tltletdtw 
eprifmrt to bo • neir SfnoelfMi l i i t 4a» to tite Ise^ of w9l1«{ir««trtod 
speelooni* no trivfol aano eo»ld he •tslgnod to f t . 
ffgfirtffllgr. ^re iB ttsnle R t /2 , 
0»ne«ltoTV of tvim watoyloli AiOOD Cst. Ko. «r-lO«». 
$4 
Th« «iill nlerottraetere «f eslesrMitt fonrRiletfera tits heen eaaildtr^ 
to hfi of f!f'«»t tmionogile tlfmUlcMe**. '?lRe« thp p«hlfe«tlon of ''('osd** 
r^ofinieiital nmt^  on t!i# wall atterostrsetttm of formifnlfort (^eodt 
%^m)t fystiBiiitlttt IserosRtngly toHed m H, In t»*e nemt ptt t i the 
«ot! ii1ero-straetor« of ft^bfeldfo fem reeetved eonsldorohlo otteatton 
duo to coaflletfaf! tl«ws of worfeors. Tt wasi ttiereferof folt tl^ nt • 
rmimi of tiso oi^ sotrfttfone ««»<!• by d*ff«r«Bt tattjora wonid hftp in 
rsileti" a valid iMi««i««it»t of tt»o TOIII wlerostrnctaro of rth^otdiwi. 
fhti »«11 of Cthlcldfw «t« doiorlbed by ""tllwuy CWa )^ and Cnttusaa ( W ^ ) 
at liyaHiio aad eoarsoly nerfofafe. o^od (!«>«#) OXMIIIKNI r<hte<dt 
rffalofat 'Wwtfortt IW* • tyoo tptclwi of €il>le<dti » aad obsanrad that 
f t liat a nvanalar wall fiteroatrMetara. Utar oat I t tnit foaad by ^ood 
aad Rayaet iV>Wf) t%at eartalM af»«ef«ff of Clbleldati «.o,» <?IM«»ldai 
<£IM£Uifil.) HdSft ( ^ M ) t C<»tflftff <CI»lfl^lat) ff^eifWf Rmaaat 
aad ClfcttHtt <£Udfld!M) t lUf rHf l f "««•« f ro . tHo tuaaat <;aadtf 
•haw radlatOf kyallaai m i l liavia? daafo lrra<t«1ar fioraa aa both tha 
•Idai la addition to awaaroasf tlayt rooddad noroit vdilla atfi#n» a.o.t 
Ct»letdao (Clblaldald^) PSSSllSL **»taaa» Cllilaldfi aatalvallaaal Wayaatt 
Md CIMeldaf aaatll Bairaoa* asdilblt <iraaHlar wall wttH ffao oorferatloatt 
laeladlao aoiM lar«»t leattorad aorat oa dovaal tfdat that aal»r«lao tfca 
tm 
fe<»T>« of tittt §mwi M litvlaii ndtii l m w«n st ^inRsltr «nI1 alert-
ttroetore. f^mmnrt thm9 SQtlinrt ^{ai*d ttsat ike wall (ii1er<»*trnetitr«) 
imd iiorft «li<ir«etDT urt «f e«fiftiHinrtild valvt in tHA elasttflentfon of 
fAranilalffiTa. 
floflr«r CI9f;6tf p. 935) tt»t«d tMt CthieHmt tnelmHtiff €th1ltifd«9 
tetulmnmt nhem "Wall nleve^natitart ftrsanlatft In DOlarlaed llrtnti 
«Uf! ftae artnaeeent (mint «R^ ed<l«<) la tfi« s6f»ll*srt)ttaBe«t movft 
ot le«8 epaqae bat awer hyaltae.* fimmttTt Pttsa (WS9) nssarkad that 
the vail of d1ff«r«»t tpmim of Cft^tetias In polnrfsed Hf^t exhfblta a 
qTSRttlar ealeartortf «!!i{erostntettfrf! hat does not §hmt a<^lutfaatiid aataro* 
88 obserted by Rofker (1966a). f^«lf«rd (19^) aoti!d the pretmee of 
snant haphBKardljr plaendf grains anenq lar§e radiate firalas of 
£. rafaloewg flivlaq an lopresslon of agnlntlnated aatar« of test wall. 
foebllelt and i*aof>an <l96f| p,lU VMM) reatrleted Ctblctdea "to 
faelade the toeeles attached by the tfilnil afdei f»fth radtelly bat I t 
bllwaellld walla, eoarteljr nerferate sfttral tide aad finely perforate 
aebllleal tide aad non-i»ereet apertaral face, with Interlonarfflnal 
anertare exteadla^ aleae the aplral tntnre en th«» spiral tide." fh9f 
reinstated the team Hetereleea fraaaeaaai MW4t idilchhas uraaalar wall 
nierestraetare and ebseived that tpeelet of this tfrnw thewlafl eraaalar 
•lerMtractaref were erreaeensly referred to Clblaldt hir earlier 
workers. 
nelferd (1966) rwarked that la tnall fravsentt* Clbleldet refaleayt 
shows fraaalar textare bat thia-seotlea stady reveels that I t baa 
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radiUlly arrmfved tmrm eiystalf Ituvlnif vtrtsiuily «r(#«t«d imitl fm<ni 
In h«tiv««»« noiMivtrf lifs n«tf«l0ftlea1 «lhffirt«ttena Isdlrntfi tfttt 
eeaplMff ffxtfnetffin d»«i not «4;«ar at any pafat m th« t«it »wil!f thari^f 
aa^sMtfacf that ft la not tral f radtat^t <*^  eontraft te daflafte radiate 
spffclwi of CIMcldea. Helfori* (Wl^» o, 13?) tfhs^rttd f*t«t "the sail 
©f «. rofalwaa f§ oraaolar In •tractaw?* er ntlMst fa not traly 
radfatay fg aBf»portod by t^ <» dlfftraace h«twtta tl^ o X»ray diffraetloo 
chRTtt Obtained trtm £. T»f«ifff«» and also froa mdoiibted radiate ifeel<». 
^(wo sod Clfellf <W6?) "^de a datalled atndy of t»»ll «lcro«»tr«ctaro of 
calfareoas foramfalferi hofh fr< fiolarlsed Iffilit and electroa nfcrosfone. 
fhm^ 8at^or8 ('''oifo and CI fe l l I t W67, p. 7P4) atated* • t t la fi9]>ortant 
to emrtiaslae here t!»8t In aplte of the varlaMlIt? In the orleotatlnn 
of t^e calelte aaltt fa £. reftfloooa tbe atroctare la not Inconalatait 
wit*- t»ie orowtli model wid t»>e radlal-oraaalar oaneant. ''lie variability 
ohaarved la tbe fiolarlaln^ at noil at t^e eleetron nlrroseope Is one of 
499rtm rather t^aa klad. Tt la aar latarnratatton t!iat I t <toea not 
r«f>r(iaaBt a eradatlea hetwean a radial and mrannlar wall h«tt l«» as 
daaarlbadt a less ra^alarlY eanstraeted radial wall.'* 
f f l l a aa<t ftasakaiva (V*^) nada a ootrolaele*! mnmlnatlef* of tlie 
^yaotyaes of flMcldas laliatalaa l'*aller and laaali} and also of a 
»m aaealet . CIMcldaa fiaslWKHilt areeted by tbasi. fliay alisarred a 
ifraaalnr wall silerastraetare la tbesa snaalaa aad refatad toablleb wm4 
TaiPfNin (1064a) In raatrletlae CIMcldas ta Mly radtal-wallad sneatas 
«litla ablftlne t*«esa Havlan qnMalar atraetarof to dlffaraat (yaaarat 
B7 
Ineliidlnq Htt«rol«;»«, TR tl'Atr ^Nfent fie% « dfvftloa I t net wvlU 
r«iMd«d» MntMsfttlly «itt«n t^« trail ttraetarft fa Ctbte|dw> U mnt elf>«rly 
midtrttond. 
Tt li«s b f^fli observed by vatfeas w»fitwrs t^et In eerttir for^tnlfenit 
dffferait pert* of t f f test •^ ow dtff«r«Bt r a i l afcroftractMi*. Clfel l l 
<l<><®>twl»lle wjilrlitf « dettlled iwifT»!t©!»nf«i»l tnd Rtrttrtaral ftadf of 
^wwente beeeerU (llRiie)» o!i«eT»ed tbat In « ttnf^le ledltldael* wbfle 
ttie 8«(«t« ttsw dYSBnlar ttraetarei t^e tett wi l l Is radtel in netare. 
R# (Ctfellft 22.. s t l ' i !>• J2*5> flftsewedt "Cl«j»rl?f tbe aatare of t^# wall 
at least as I t Is pr<^«ntly aaderstO'^ dt eim net altme fM-evlde a aafnral 
basis for elasslfying t!»e bjraHae foTa»l«lf«ra»** "^ ood »«<* najraes 
(lOfTTt p. 16) also rani'«*s<^ i ln l lar optnfOQt **The evidence at to tbe 
value of tbe tn l l stroetare la elnislffeatlon Is at jret feeoaelaslve.** 
From tbe ferenolan dlteatslen* I t Is laferred tbat for naltlso a vnlld 
taxoaonle assestnent of riMoldef* I t I t neeetsary to tsake a detailed 
ttody of Its AlevostraAtaretf Ineladlnn «a11« porest latemal featsret* 
ete.t besides exteraally ^servi^le ebaraetera. flewevert en the basis 
ef available lafermtlOR* Clbleldes sbeuld be eeesldered as bavlai^ 
oraaalar as well as radial wall Mlerestmetare Cvlde ftlew tWteHa* 1966)« 
as against leiiblleb aad l ^ f t a (I<l64a> «lte reatrlcted It to radial wall 
•ely. 
fl8 
Pltt» 6t f1ff8r« 4 
ngterlwtfow: Tint of t>t«K}lM ft«»,tro^espfmt t H ^ t l j r tvHtttdi e»mrmn^t 
rotmd(M IB oat 1 fee* donel side efolattt dinpibert tcvMtefln (6:9:2-)t sot 
wfill-mrlred Is mvlf part* sfMteMbat r^ldljr tnltrfftitt? «s tddadi sutarM 
fairly dlfltlaet, t l f^^tlr ltabsta» def>ri»tad» oaatljr eawtdt vtatral 
fIda favolatei titnrfan «1#Jt» ganenliat fapldty «al«r(!la(» etian^aTCf ffaal 
ebantNer dtflattd* aataret dtttlaety slnf lar t« t^osa an dena! tfdai 
eaMlfcal plm t«nl1t alwost flash wft!» •nrfaeaS parfpliitTy falntlT l:a«)1adt 
letiatatet ieib-aeatet epertnre rather tadtstfaet» eprifimra to b« a law 
tnt0rl«!i8r<!fBal oaMifan with nnrrmt Hn csttwdfnff a short dfstaaca oata 
darsal aidaJ wall calrareoas* with rtidlal nlerattraetnret sarfaee siiaath. 
niiiaBslawf (la lai . j ' Vaxfnvm laaqth 0,^t naxlKon brtadtti f).t!''in8xffiittii 
tMelcaass 0.12. 
Bawarlrsi A ialt tarrt seaiaifliat twfttadt ipt^imm^ af fibteldas trat UvmA 
la tlia fkrasaat natarlal Kb tab ro^ld aat be eaaparad mHh nay kaava 
saaalas af tba naaas. Rawav^n siara fneelnmis ara raqalrad bafara a 
aa« trfvt«l aania eta ba ••ttl^iad to f t . 
Oaearraaaa! Kara la sa«nla r UJ/'Ul, 
BapasUar? af tyaa •atarlal! « l» I I C«t, '?©. HF-llO. 
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4.10 FmUf ancASTsimB n, K. nfkwt »!^ 
Coioi Fn8«?S?iKnW^ Lo«iblle!) m6 Tipptat W6I 
Tfcurir ft a dtff<irrafte »f 6plal«n m^nrfst woi*eft on tfee mtt of ffeaeTle 
nnwe Fotnuwtretwff LouMfeh Md TappOT far Vtrnallna 6*0fbimf, 
A foraafafftral Qfiaoi - VlTfiaHna wttt^  Vtrm<Haa tqawwaa at Its 
fieaotfpe - was «r«ctcf* by d'Oibfipif (1*'?6), Fft»ever» tbp nasm Vlrmtltwa 
bad alreaify h?»wi anplind by Pory <!e *^t.VlnceBt <irSf3) for t KOTO wfilcb 
aecordlno to fo«>4)1feb aad Tanpaa (1*?6%)» fa a flanaHate nratfsfaa. 
Tteff apparently led wor^art to »««rc!< for a asttahle aonaaelatarsl 
rap1aef^«it for d'Othfipy't VfrquHna. The witfra eautroraray has boi>n 
ably aam<aarftf»d by Balferd (1^66) li^ Ot follow) ;fi loiblleb and Tappan 
<lo6'lh)t ta»ttfl<»a tho asatfe of aano rBraaafcofaa for VfyoaHaa d'Oifefoay 
anr* tbo vfara of tbeaa two aatfeora bsvo boen a<ft«rad to la tbo praaaat 
work. 
Todd (WW) fa aa tffort to prostrvo tbo lon<? cwtabltabod aanm^  of eartata 
feranfalfarat triad to Jattffy tbo ratflntfei of VfrqaUaa aa anafatt tbo 
rfftd ralaa of tba Yataraatfeaal r«<fa of 7of»]oofral NaMoaelatart* aeeerdfoQ 
to wlilak ft aboatd ba aallod aa rarfa^aiaa. f^ lia baa raeoatly htm 
a^pipartad by 5aa Oapta (W7t) . Hawavart wo bava to follow tbo Codp aa 
aflilaat tb« prfnalpla af aoaaaivattoa for aot oalv wo wonld bn el«mrfao 
tba alraady axfatfn^ aaaa In tba ayatanattra b«t wfll pravaat fartbor 
^ 
ctmfut^m to trmsa lo. tn fnctt « lot ot dhmntm hw •l?««<ly h^m 
ftApnflf to1«r(it«f! hy tTttmfltffitt imd tli«r« t t no rttfon titijr fartwitetiift 
fffteald not r«fil«e« VlrfjaHim. 
n 
P!tt« 6i flf|«r« fi 
p. n» t i l . i , f f0 . 12, 
n<>teftf»t<<iii! '''iBif ef f»«11 afeft* •Jaaoattt •irti-ejrHnilrlcjilj T8pf<?ly 
taptrts^ at tattfal aadt i^«at t«o ttMf«t as lann a« hraadi taltfal fiortfan 
sltortf trtsarfalf and latar heeontnn btaarlall eliaahen dfstfaett seMailiat 
faflatadi Immr t^»n broadf tnerfaalaq rapidly as addad* stittiras dfttlnett 
8tf#t1y earved* fiftotly depressed* f>w*ijf»©ry feaadadi s u b t l y lo'mlata* 
an#rtnr# hrol^Mt «nr>f>»fs t© b« 1oon*s1tafi«d at thfi taner wirfiln of th« 
final r%aml>er» wall ealeari»o«i» finely p«rf«wtet wUb f^raanlar nlero-
atraetara* sarfatst tiiaotli. 
niwiattowt (in sw.)t lanlwwi li!»^>» 0.4f?t fliaxtnwn feraadtfi 0 .? l . 
Rqwatts! A soiltaryt brakaa hat well-praaerved apaefisw^ of raraaalralaa 
V9n foOTid la our material Kfsleh cia be eanpared wltb yirnallna dabia rar 
robiwta» orlittnally daserlbtd by Haqaa (l<?!^ <^ ) fraai t^per **ale«efBt of 
faklatan» In tt'e «fv<*ra1l iKan«> aad site **t t*!e tastf aatara of e^airiSiortt 
t te.f bat lae^a t^a sbaroly oofnted tattlal end of t^e variety. This 
sneeles bss aUo bofn reeorded P I yMrseabolaa didila (Haqae) var. robasta 
(Raqae) by RIatta and Kkosia (FTfl) froai tbe v^lrtbar bedi Clatatlaa) ef 
Rafattbant tadla. 
QJiMMUMUC- ^^* f" sa«f>1e C TTT/9.1. 
"oiesltery ef tree wter la l : W060 Cat. No. i f - l l l . 
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4.11 riwBfly HOJJTfWimR 5«li«Ugtt !Pf54 
Si^fmfly NQNlOyiTKAE ^eUaltstt Wf54 
Pltte 6t flfpre 6 
l^MlfifilBJ. adffili. C^J* '^^ » W22f !».19^» f»1.32i fle.fiS !^ ?3» p.SO.- CC*^ <»K 
aBd APPIF:, WS6, p.lPlf p i . lOf flfw. I6f 17. 
SSalSS. 2^2252. sew, W2R, p.lTB ( l i f t ) . - COIS end CmEf^tfS, Wao, p. 13?, 
p i . 2, f lo . 15. « Cn^^W, l«se, p.ao, p i , U , f i f i , U4 . 
RoatoB artyeBtw Cnfg!My:, l<>39, p. «?, p i . 2?), f l^n. 3-4. 
negertptfiwt Test of sniill t i r t f roaadedy plfratcplrtl* fnvoluttt b11st«rally 
8jrm<n«»trleal, emafitm»e6t psrallel-sldodi b1sii>imtt4i> t^nmh^rs tm in Intt 
eol l , tnflttedt enlortilRff tmidmlly »• »4d«d» tatari*^ dlffttset, d««ply 
«xeavat«4i 11fi^at», (ftfRtly eurv«d» aiil>1]feal lio«f nrfmtnmt, s l l # t 1 f n l t t d 
wttfi 4lcprMS«d arcMi iiromd I t * pi^rlplitry* leHalatc* tvlioremd^ fa apartaral 
vfiw* apanarc dfatleet, af«pl«t aniall «i«tatarfal fatarlanarntaal atttt 
wall ealaavaant «tt!t inraaalar wleroatruetnrti tarfaea aiiootli. 
ntaiwutaaa Cla wat.); «a1«r dfamatar 0.32» wfaor dfamatar 0.2P, tkfekaMa 
O.W. 
Wawatfca! A aalltary apaafiaaa «f fJoafM, kavfac; damljr mieavatad aatoraa Md 
a»a»ta« alaaa raaaajblaaaa «a Waalaa adfaaaw <faslman) waa faaad la tfia 
Bartpada M t a r U l . Hawavart tka Tadtaa tpaafaaa ta amllar fa alaa. 
Oeearraaaat lara fa aaapla 8 T/2. 
Kaaaaftary af tyaa •atarfalt MUKD Cat. .»a. t r . l l S . 
Text-Fiqure - 10 

^ 
Pliite 6t fttroTtt 7* imtt^timTf to 
nUfwottlt! TMt of •<9»}1 t i l !** roaailflRfy Ioii|i«r titan broiMly n1ai}fR|)ti«1» 
el09«lf e<»fl1»}t lBvo1at«f Mlsterally sfanttrtealt bteoivnt* ehntiietB 
ten fa last eof!» ralsrfitaf! (iradQally as added* R0d«tate1? faflated* 
sutores diatlaett a tablet i<MKml)Rt <f«nresa«df <^at1y eawadi nihilleas 
narroari ffae firtaalai ef aeeoadary s^•1l matertal extend from near 
iml>ll1eB8 tcnvtrds tlie apertaral faeeS (lerlpliery t l l ^ t l y loliBlate ta 
later part* siri>roended la apertsiral v!e»* apertarsl faee itioab-tbaped* 
aperture a dfstfnet* ginple* ^aatorfat tater!oiiart?fnal epeataff* wall 
ealeareotts* finely perforate with crranolar nlerestrvetare* earfaee 
Siieota < 
Heletype Otfcer tpectwewt 
•afar dfaaieter 0.'«4 0.26 te 0.S6 
•laer dianeter 0,3B 0.2S t© 0,30 
ilitelrneif 0.21 O.W to 0.50 
tl lattratlent (flate 6) ftfpire 7 
yartatleat thft new tpeelea deet net akQw maeli rarlat^eti emapt la tde 
ttae end defree ef teet tnffatten. 1%e aariler ef elianhere varlea frem 
e1#t te tea. Tlie sataret are taaerally s l l ^ t l y denreaaed teat In a fee 
eaaet I t «ey tee flaak wttli tlie anrfaee (text-flciare 10). 
Baaarfcat thfa diatfaetlve am* ataelee ef ffeelea aheirf aa«e reaerihlaaee 
«4 
*^ ^*>''^ *** <ynia<f»y«w (Teriq[Biii)» erifflaally dtterlbdd f i i » tl*« Seem* 
of Ptrif Basldt bat differt trtm thti Prcaek tf^eeti^ In bavlarf allfilttlf 
d«T)r«<s^d aatnrMf elaiad airtillleas witfiaat papfllaf^t iboat) stinped 
aptfrtaral faeff and ffaf»»raaadad periphtttf, 
TTn» barlaawi Barlpada badst tamta h TT/S-U alao la staples C TV1» 
C ?TT/?-l andC TTf/?!.!, 
Typo loraHty; ffartpada beds aspasad fa tbe eattlans «f r lter Ratfiabalaadf 
Bfar the vlllnffa ^aboHa (St^B-fOO" : f6*d4*lP">, 
Oftolaqte »<*i^ : nf ddla "^ f oeaaa, 
Raftea^tary of tyna taitaHal; 41008 Cat, No. ^F-IW. 
Rtyweloqy; rhU »m apacfas !• aa«ied aftar the town Oarlpada <?1®E4*10* : 
*^6*4n*B0") aear «d>tc^  tba fiarlpada b**^ ara axpesad. 
§B 
4.11 TmoBiwite atum aw Wwitii tKwg—wt (d*Ott>t<py) —it alHfd fp<8«Ii>y. 
tfa ^iMtfart s^ ow «r1de oorp^elariteal ovarltpi and nslta I t <lffftealt to 
draw iliam hoondnry 1fB«!t hetwaan tfeen. Oae itieft fittwr^ fa vtprataatad 
**y ^^ aataw haaaaawi fd*Oif>l?py)f R, eawwaaa Cd*Oi*lf»jr>» Flartlai 
elaafptag (d*Ofll>ff!R)r)f aad £ , teat^aa CFIefctal aad Wall) w»!lc»» tiav# 
fraqaently eaaaad fanfaslon In tlia aifatanattet. Tn t^a f>raaffiit «rorl^ » an 
attanjtt has be>«ii ^ada to diaeass the above anee1«i» aad alarfff tfeatr 
taxaaoMlo poattfona* 
O'OibffTny <1R26) mraeted N^wiliwitaa elaatgita ttm tbe aiocema of r%x» 
Praaeet aad be (d^Oibl^pft iA<16) daaerlb^d Haatawtaa boaaana fron tbe 
Tertlarf of Vtmse Batla. A eofvpartson of ttta f lgar^ of tfiota two 
t;>eefasf ^tm by d'niblnay (1R56» IP46)» abows tbat ta N, flawwita 
tba taat ft aloacptat ettanbofa Ineraaaa rafifdiy <n aira as addadt laat 
eaa eaaaldarably drawn dawawarda aad oeeiq»y1no aaarly 1/Btb of tb« lenar 
«ar9l8f t o t a m ara atapla* a l i # t l f eanrod aad aliioat flasb wttb 
aorfaaa aad tbe parlpbary fa alnett aatira Bnt^ aabroaadad vditraaa ta 
K. baaaawa tlia ofcaaA>ara flradaalt}' laeraoat ta alia witb orewtli» Itat 
ooa eavortaff aaarly 1/2 af tbo faaar narflot aataraa ara llmbata» 
atraaffly earvad aad dapraaaadt aad tba parlpibarir la labalata aad aaata. 
CnalMMm (lOM)t <a bta iMaotirafiMe traatnaat af tba faatly ^Mlaatdaat 
•ada a dotal lad atad? af tbota two aaaafaa baaad aa tOfiotjvaa. Ho 
9^9§ryfA tbtt Waa<aB alaaoataw (» *loalaalaa olaaaata d'Ofbloayi 1^26) 
dlffara f ro . Wayiff bssmai <• *fi»ft<Wf HsaUl <*0fb1flBy, 1«4*) by 
f « 
litrttifr • r9»<f«d p«rfplitry w4i l««t Italittii antntm, Bmimrtivt « 
eo«f)iir«t1ve ttady of t!)« flnarM aiKl diiterfpiloat «f ttiesci two 
fntelM M «1vra by Cwfmea nnretlt tlmt ? t^tit»ii »l<Hi<nitwi laeladtMi 
•pffeliiiHif lisflnfi ftlOB^te teat, 19 to 16 et)«nd>«rs fn Inat eoil i 
faertesfa^ ratber rapfdly la lat«t part with alff^tljr earwedt rathmp 
afiin1«t aad alnogt flush satures wtth hroadly roaad«d norfphevy ndflo 
*toBtoB hoataaaw shows timth t«mrm«i^A teett tiatfnq IB or nore nmhsr 
of eltMlbi^ rfl In adaU eollt Ineroasfar; rrradaally with ffrowthy wftfi 
Alffi^tly depresstdt HaAiate aad etroanly earved aotaroa and aab-Aoata 
par1ph<irr. Rowetari Ceshnan't ll loftratloa of ?i. hoaaaaaw (f^ a«h<naK» 
W!V>t nl, St f*6. t ) does not show pr^stoeatly llgd»ate aaterea. 
T!sr riaaas FloH laa d« ?!oatfort eQin>rtie9 thoa* apMlea of Nowlon tihlcth 
abow hrond aad lowi rather rapidly taoraaatsn chanhtra reaaltlag la a 
flarloo teat. Woaliw olonCTitwi (d'Otftlfiay) aa daaerlbed aad ll lattrated 
by Caahaan <1^ 9^ » n, l i t p i . fit fifia. 4-6)» ahopra bread aad lowi rapidly 
ffolarfflan ebasiljora mUh flarfnn test aadt on thfa basts* ma traatfarrod 
to th« 9«va« riorllaa by f^elford (IQ66). 
'iarlra (l<»Pl)f idifla r«vls1a(f th# ^loeana forawlolfora of the Vteaaa 
Baafai ranartriKl th»t daa to wfda narphalodfeal lat«r«rradat1on Hoalaa 
boaaaaawy ^. aaawaatt N. aaaphawt aad R, aatarlaaas caald aot ba 
aaoaratad. H« raaardad N. boaaaatai (d*Ofblnay) aa havfan 11 to V^$ 
broad aad law ahaMbors* laaraailnQ ra«alar1y la oatar eoll with alMat 
f lasbf atroaolf aarvad aad broadly l lAata sataraa aad aab-aaata 
periphery* He lAiaerved that Waalaa aacaae <» Woalaalaa aaaaaala 
»7 
d'OAIwiTt IM6) , orlfilaally deiertbftd tttm t»»« Mt«e«B« 0f Vimaa 
!^Mt»i vat plM«d by Rtwt (IRtf) mdvr Swlta baa—waw f tm «^fe^ I t 
dfffari eaanffftriply In laefcfsff nora aaaaroai aad aarrowar ^an^anif 
tnortt Hnbate antarea and nera tab^aeata parff^bisry. Xavfct igSL* eJt.) 
ohiarvn! tbat tliera ar(i ao imvlrftd dfatlnetlona betnaas Tfaaiiw eapiaaa 
(tf*0fb1fpy> and 'Jaaloa aeaabii (F l^ ta l aad ^oll) andt m tbe hatla af 
priorityt be eims(d«red N. eeawaaa to ba a jmlar §y»mifm of N. aoapbaw. 
Bowerer* dse tn I t t broad and loir ebafi>era and flarlarf tattf N. aeai^ b^ aw 
was f>laeed aadar tbe fftnos Flayllwf br Rballa (1<^70). 
Gat|«8 (l<?5n) dtterlbad Nowlow baaaanaw aa bavlnd ll(ri>ata aaturaa idilch 
nay be allfbtty ralatd to (leatly dopresaed* onbllletii f l l lad wltb 
ffraaalar aboil n»terlalt end aiibroundad t>ort|»bf>ry. Hoif«var» aeeordfad 
to ^aaaaeblotar (1^61) N^ . boaaaaaw aa lllaatratad by Ratfas (l^f^i 
111. 7f ff(|a. 6» T)i nv^^oMf laclndaa S. aeapbaw Cfig, 6) and 
N. baaoawBw (fl<j. T ) , Ratfas (WSRf p» IIS) (rt»s«rrad a cloaa latar-
nrnftotfoa b(«t»aao Naalaa boaaaaaw (d'Oitilfny) aad ^ealaa dtandaal 
^aibaaa and ranarlcad tbat tbo only diffaraaea batvaan tbcta two apaelaa 
la tbafr ralatlv^ aboadanr^  la tba aaaaalbla^a. "^la do«w aet howavari 
aoftaar to ba a oaavlneYao raason far diffaraatlatlan aa tb« fraqaraey of 
a nartlottlar aaaelM In aa aaaivblafa dafiands aftaa a varlaty of faotorat 
laelttdlafi aaalafnr. 
laaaatlyf Batt (lOMf p, fiS) daaarlbad Naalaa baaaaaaa <d*0»blqar) froia 
tka Ollfoaaaa af aaatb..«aat Fraaaa aad aplaad tliat **Tli1a varlablo apoelat 
laeladaa fama vltb dlttfaat lliibata aataraa tbroadttoati wttb llalbata 
«p 
»atutf>9 tmly In tht» wr i ter fiortton of th« ttmit tad wtffi «1l wvtnrm 
nott-1lfl#>ntn «irt very sllfihtly <l«f)reti<HS. I l l * f»eTl!ifci»ty I t •extt« to 
ntrrowly rornirtna. Th«» wA>Utrtt rMlon I t «»?• or Iwti f f l l M wrltt-
(nnia«!ar ntterlal ." Ro«r«v«rf his IlIwitrAtloRji of N. h w i n aw (p i . ^t 
f l (P . 6a» b) tiAlbIt m el<m(mte t«st with latt (^ ivRrt^ er drawn dmmwtrdt 
nsd Are nOTft elott to ftlwtatBg thm beqwwMm. 
t« R07 <1<»H) r^eorded ^oalow olowottwi (d'^tblfiy) fwa th« ^loR«a« 
««dfmi«t» of ^watf^v Ettt Tndlett «»d o»r fow«»s «ir« olenely oll lwl to 
tlif ^tnntraiii fotwt. ni« l l lntittt lona CI« Roy» l«^ 41» pl.7» f1<|8. fll? T!?) 
s!)09 tcRiimrltat rrradsally 1ner«asfnf^  cbpmbera wfth last efsan^ f^ r store I0 
iMCItt) and t«s« In t«1dt^  and necvpyinp aenrly balf of th^ faner narcrfnt 
Ifnbatf* and alt i i i t l^ d ^ r M S ^ aotQf«f» lobolate and aahreoaded fterlv^try 
and Is ffiore allied to boaoawttw tlim oloaqataa. L* Koy (fi^. f l | . ) also 
r«i«m*«r«»d tl»at tf»« ^^ anatma forw ffiows af f la f t lw to g,. baMaaaaw. 
"^e fer««|ofncr dlseutston rev<>al8 t)>at th« lanot^ aad broadtfi of the tost* 
•BM^er of ehamhors* and tnelsfim of tataros ar« variable obaraetors and 
do net eoRtrlbato natorlally tovrards rsattln i^ snaetfle dlittaetton batwaoa 
th« elostly r«t«irt>ll»o tpaelos of floalow ^lorllas oroi^t OK.« !!SS1SSL 
beaoaaaan f lorl las oloagatast aad f. saM»»s.. Miitlo !*^ »alon boaoawaiw hn 
a aaa-flarlacr tattf «radaallf laeraaslao elia«b«rs - t*f« last eba«d»er 
•aeanyla? aaarly 1/9 of tt>» tanor sar^ln > ratbor lf«bato aad earvad 
aatarasf aad a«at# to aarrowly romdod aarlftbnryt F. f^ |aaqataa bas 
flarln9 fostf rapidly faeratslao ^wibars - tha last obsMbar eoasldorably drawn 
downward aad aatniiylav aearly l/4tb to 1/^tb of tbf> lan^r «ar<|la • sla«il* 
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•Rd ftmtly earv<Nt satari^t Mrt eenritmtfv«)y more r«Mid«d per!|fili«T]r. 
Fteylltti «l0Bqiitai ffi<wi elo«« •f f tnl ly «ri«f» P. geaf^a« in t^ *» «« •» ] ] 
sti«f>e iRd t l s * of the t«tt bat esti b» dlttlofpiltfif^ tnm the t t t t«r in 
hsvlsff iior# « l M ^ t « t«9tt the I t t t etttwi^ mr hfflnp eirros»> «l0Rntt« md 
•tretehfatf iior« dowmardg on ttie finer narfrlBt aat! te (tovlaf! papHlsto 
ealtilfeol rofrlen. 
TOO 
••l«t« 6, ffjpTt«» 
Ncwtiwtiia hott—•« D*OnBTn?fY, W46t p. Dft, p i . B, f f ^ . 11-12. « R8*nT, 
IPP^t f>. ??<»f p i . 19^» flfTB. 12-lS. - SACFAnro?, 1^30f pn. *)4.10Rf 
p i . IVt f l f n . I6«*h. 
^ <^»<«>« boooMiii Pftnif W 3 l , p. WT, t i « t - f l « | . T6 (tU§ C tW«W, l« !» ) . 
fgonfen flow«!it<tB (d*Oil>lpiy). • IS H0¥, K44[t T». S3» p i . 7t f t p . Sl i 32. 
Nwitow Mugwwi (d*ott>tqBy). - cn»rri*!, v>mt pp. 12-w, p i . a» fi<p. ?-•. . 
SARI«?, lORli p. #>, p i . 61 f l p . n» -b . . gftSf^ Caf^ TOtl, WPB, p. TO, p i . 6t 
f i f l . 4. - Tnnf) tad BRmstif^ H??, I«PT, p. ?»» p i . Pf tim. 2?5-26. - P4TJE5;, 
lofSR, p. l a t ni . v n , fifjs. 6-T. ^ pR'in^ tnd %mv^; lom, p. 6KS, 
t r c t . f l 9 . % f l f P . l5»-t>. - CRWC, l<«io, n l . XfTT, f f<». M»-h-l<»«-f>. -
RfffT, 11166, p. F7, p i . S, « « . ??. . SCTHJLPSCSHUT, l<»9f, p. 2 1 , p i . 1 , 
f l « . 82. . fiWRISHnM nOf lOTOf n. 2«et f f « . « . 
Pt t r f f f t l f t i i : '"'wt «f n m n gf»«i p l ta fsntra l , l€wp«ir tfetfi brotdt fnvAlut*) 
b f l t t t t f t l l f fynnAtrfealf biMjhfMttt; elift#>er« wilmm to twnlve tit I t i t 
e ^ n * MiltrfiliKr o n d M l l y M tddiNf, vory i l l i c i t l y f s f l n M i i siititrAt 
d i t t t i i t t t tllfilhtlT di i i rMt*d, fumtlf earved; «rilinie«l iirct f i l l e d trUli 
• n i t •t •MMdary f l ie l l «a t«rU l in t)ie fan* «f ffnn papil la** p»r1pl)f»r]r 
a#)i«aad«df i l l ^ t l y labalatat apanara a law* aarrowi arefcad apaiilB^ 
at t1k# baaa of tlia apartaril faaai wall aalearaaait f laaly p#rforat«» 
«lt)t «raa«lar • laraatraatar*; aarfaap aaaatli. 
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m—Mltfwt (in —.) t Mttor ditmter 0.S6 to 0.*»» mfiior dfni«t«t 0.21 
to 0.2^t thfekiiMt 0.09 to O.IS. 
>tgwiif»i! Woitti howo—wi (d*Ofl)l(iRy) fc»« hocB fwKjnwtly flht»»f«! 1B 
tli« Rarfnodii iiatortoU Tlie Tndloa fonts elotiity rtniialblo Now ton 
olowotttwi (d*Oit>f<iRy) tfeiorlbed by I * B«qr <W44) f»«» t!>e S^IOCMO of 
SnntvBt Eatf, Tndlmt tn the shajiey tlBO? noBtfjer of efe«#>er»f astttr« of 
•itorffSf ote. Roir«ir«r» th« ^wifitniii fOTWi of 2.. f jOBOttaw wad t^o 
fadtan tneelneRt aterfbed bore aa Koatow boataww^ (d*OibtrpBy) eonie voll 
wltbto tho ran^o of vaHatloa of !|. boataawa trorited out by several 
WOTfrOM f o r t h i s SpOOlOS. 
Oeearraweo: FriN|B«Bt la sa!« l^o .1 IT /g- l , 
Rof)0«<tory of tyno watorJal; mW3^ Gat. "To, IIF-114. 
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o.R»f T)i. T, n<n. r«, b. - EUT«;o!r, w?m, f>i. ?, tim* '^ m »». 
lOIW, j>. « , p i . 2» f l ( j , <?, 
f^wcHnttoa; T«it of tw»Tl •!««» Iwutr fhm hrmn^t pliwliwfrwl e1et«1y 
colliMlf Imrolntet bUnterfilly •yww«trl«iilf eiMmrtiit«(f» bfeoavex* ef!ii#»«rt 
t»«1ire la U f t eoll» 0s1?irf|1iifi qnAtnUf m nMwdi svtitref ditttnety 
• fH|>1e* (Iepr«t9edf craatly earv«di oiljfltesl f>la^ Mftdlani scMowbat nisetl 
with flll^tly di^remw* tarromdIiifY trtal purlnlierv fufntly lc««t(M fa 
•»r\f p»rti tllffbtly l^alttftt sirif»-teate In aDtrtnml v1fii» nf»<!n»r<» 
<ff*ttnet( ffnif^lef nqsatArtal tst«rf«ii»r«!i!iftl s i f t t «ra!l enlear^^s «lt*» 
qmnaUr nferostmcturei farfaea raaoth. 
nt»«ialaw« <U — . ) : Valor dlanator O.JWf nfaor dfnnotor 0.?6t tftlctnaat 
H—ailfa* Qaly oa* aooelmn of Waatow ahowlaQ afffnft1#ff ifftf* Wowfow 
laoao Cd'Oibfoay) var. •arqfaatwtt orfffaally doaerfbiMr by CatbaiiHi aad 
e i l f io r (1931) fraa tho apoer i^ oaaao of ^.^.^.f «r«f found fa t^o firatoat 
natorfal. Oar tiifNsfmii dlffora froai I t fa b»la«i alniHit balf tbo atBtt imd 
fa ibowfaf loti donrataod tatarot aad tlio aarofRal icao! la fnfntly dotola^iod. 
(jMunmrnmi Kara la iaaplo ^ T/2. 
itaBoaftorr of tYoo watorfol; WCKln Ctt. ^o. I f - I I F . 
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'"dwtaw wtcwtw<hfHftitB» i r BOT, W44f p. Wt p i . <!• f l f f . 26, 27. 
npscrint.ion: Tiwt of small slc(»t f>lanf«i>tm1f sonAitifit «1<»nffMf<it 
ee»7}r«ssedi efinqhars t«*lve fo oattr «lior1t enlctrffftiQ Qr«Aniilly af 
added* last chamber emprefucd and aleafmte fa front vlawi tataraa 
dfstfaett tenamliat dtnrettad* ffantly earvad* wAhllteal araa narrotf» 
fieatljr dcpraaaadl periphery faintly Icfealatei nre«ln««tly k««led t« 
early parti aeate In apertiaral v1e«t aperture dlttfnett afaplet 
eqaatortal lotorloMarfilBal opwtant wall ealcareoos with ffreaatar 
(»lerostraot!tr«t aarfaea aiaaoth. 
f^ lwaaalena (la tw.>i lajar dlaweter 0.84i dinar dlasiefar 0.2lf thlefaaesa 
O.W. 
Hawarfrai ^ aolltarv apaelfiiHi of ytowlmi e<i«marah1« with ^aalan wlaro~ 
a«<)>Hlcat«a deaerlhad by le Roy <W4i) tnm f^aaatra waa fooad la tha 
f^ artaada watarlal. Thti Tadfaa apoelpw eaa b« diatfaonlahad fran 
*5a«atri»n foTw hy ooaiprMsad taatf larger aaltlIleal raoloRt imd by acata 
parlphary whieh fa pravtaaatly kaalad aatll toward tha latar partfoa* 
Ofearraaoa: »ara la aanpla C TTT/S-l, 
Baaoaltary of typa aatarlal: MWB Cat. Ha. lir.116. 
VS4 
ftmos FLOSTIJD*? n© Hmtfortt WW 
Flcrtlan feptiwi (Ffclttel and ^»ll) 
NmUlBg lewphii FICHTSL tnd »0U-, |7W, p. lo?, pi. Wt f t p . «l-f. 
fS<wH0Btn« ftcwwwifi P'OMTCgJT, Wlft, p. I06f p*. B» f'^p. 7f f . - TBRQtJBS, 
lPrj», n. 42» p i . ?i f f f . «. 
Kwitontwa teiit>l<» CFteHtel wd ^oll) BUftrnff W«^ ^ (lP6T)f p. 106, p i . 12, 
f1c«. lOi, b; IW4, p.7m, pl.lO«, figs. 14-1?! (net f in . 16). 
f^mirm eowww (D*eT»ioiiv) roFnia%', vm, p.10, pi.n, fin. a. 
NOB I OB getwli* (Fjgbtel »B«1 Woll) cn«OTA^ :, |»>SQ, p. 29, p i . C, f l t« . IP-SI . -
BenTTft, W«6, p. W, p i . f?, f f« . 15. 
t^ owlon tewnliaw (Ffektel and W«ll) CTBIWA'!^ , loflo (WIP etc. ) , p. B, n l . 2, 
flfTf. 3, 4i - W46, p. 11, H , p i . a, fifls. 7 - » . - WABICS, l«>?;i, p. m, 
p i . P, f!«». !« • , b. - mxrUf WS5, n. 67?, p i . 66, f l § i . 9«, b. . HR^ TT^ . 
•»id BRALKi, W64 <Wf50), p. 7«», p i . 1, ff*j9. 6t, b. - KAASSCHIKTCR, W61, 
p. 204, p i . 10, f f« . H ; p i . 11, f l « . S. 
r i » H l M •eBpbwt (Ptehf I md Moll) flHftLU, 1^70, D . 160, 161, p i . 21, 
noooylattwi! T«tt of M O I I ttco, oloofnto, bUonTtx, plmtfolrol , Imoor 
tt>M bread, floHad, cianbon otfilht to too In o»ttr tAorl, onlarfflvf 
npfdly «1tb orowtb* tutorot dttttoet, ilnplo, tllqlitlT doioroiflod, ffootl^ r 
eanrodi wObtlleol ovoo tllfllitly iloorottod, f l l lodwItH • i t r t x i porffilioiy 
ttMOtt ontlro, oiA-roMdod lit toortariil vf««« aoerttiro dttttoett 
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9impl9t tqntertii l liit»rl(MirQ!ii«l i l l t t wi l l e»Ietrtout» ffnely 
f)trfente» wftli firsieler nferestruetiiriit f a r f M * tneotlb. 
y^lagnlam (in tw.); Pafor dlwwrttr 0.26 to O.J^ 6» nlnor dfiReter 
0.20 to 0.5P» tliletniMS 0,1^ tt> 0,16. 
f^tucaMtdii! (V chtclt with th« ltt«?st«r« reveals t^ftt Fl»rtlat teaplmt 
st>«wt • fatr i f wtde niifi* of vortatton imd difforrat autiort ftavo 
deeerfbed H t varfsBtt at aew apeolaa. Maries (W!51) f»otnt<Hl o»t tl?»t 
fr«W! oHfrfnal fl<i»wit or t^otypcMit ft !« very difflcalt to dfatlntiotgt! 
betiffM»i Now Ion eoiawiHio Cd'Ofbtfwy) and Haaton aeiN>fcMB <F1cl>tol and l o l D t 
oad on tfcc bssta of prtorltyi bo coasldered J^ . COWBIWO to ho a ayaoaywi 
of 2,, seantiBW. ^aastdilotor Cl*J6l) eonstdored ?'-eiito*», aoattdortatpw tea 
naa <W44) at a vartaat of How I on teaoliow. ^, acaf^ ow wof plaeod imder 
ttfft (f«!B«s Florilas by ^ a l l a (l^ ^TD) dso to broad aad low e!t«!< e^r8 and 
flarfnfi nataro of fast. 
tgwatta; Ta tho Bartnadto aatortal* a fow a{)«ot«««t b«1eRotn<? to 
Flarllat •aaattw (Flaktal aad lo l l ) woro foaad. Ta Tadfa* thft anoefwi 
baa boaa daaerlb»d fraw tho ftooaat tballow watar aodfiwmta of oast aad 
wost aoasts by Miatfa (10B6)» Miatla aad Bballa (1964)» aad Bballa 
(l^TO). 
Qoearrawaai PrO(|«oat la ssnplo C' TTt /^K 
•opoaltorv of tyao wattrlal: AitJGD rat. No. nr-117. 
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FI»Hli»t lOBJUw (Pfelit«l md Tfoll) tnr. mmtmmuH (C«l« md C»11l«fp1(») 
Pl«t« 6» fffiire !^ 
NoBten «eiif»liim (Flelite! and l o l l ) v i r . wwnngiitfw COIF, anef rtfUH«^IR, wao» 
p. IS2t pi- 2i Mff. 3, 
Oeaartftttont T«it of t s t l l gtiet pltiilsplralf Involtetet lesfier %hm broadt 
btemvmrt fobromdffd In ontlfn** flliMib#r9 tfa tn oattr eoflf flRsl ekmb«rr 
Inflatedt extendlQQ alaett vp to wlitlfeal r»tiien> intsrtt tomMtiat dtttlaett 
• fapl«v» alaott flaffc» ^st ly earved* tntblllenl area iiiallf a t l ^ t l y 
denraased* pertphery aiiieetltt irwrf 8lf#>tlf tf^alntef tvbrouBdad fa 
aparttjral view* anftrtora fatetty vlstblet appeara to he atiaple* «|vatort8l 
fotarlonarfflnat a1U» wall ealeareotis with ftranalaf' ntevostmetttra* 
aarfara taaotli. 
niwaaataaa (la — . ) ! Ilafor dtaneter O.aBf «lnor dfamatev O.S6t naxliaaB 
tlifekRf^a 0.14. 
ftawaftai A aolttAiTt brolrim aad paarljr pr»s«rv«d ap«ef«eR of FloHlaa 
nIaaalT raaaajhltad tfmlew aaaptiwi (flefctal and Veil) var. —aeaawala 
datarlbad hy Calt aad <:il]aspl« (ItSO) fraai tlia Vaaan farmtlaa (llddla 
Olfqaeaaa) af Waxfaot « M famd fa tlia oratcat Mitarfal. fhm Tadtaa apaelMm 
fa a lMi t tlMllar ta tkia varlaty la tk« avarall at>ap« aad afca af ttia tMt 
aad la tka aatara af laat-faniad a*»aMbar. f t af^ awa mtliar vapidly InarMtlan 
afcaahara with ratkar flartan t M t md I t b«fa«r plaatd aadar tlia ffaaa* 
Florllaa la ttia nttmmt wovirt 
Oaaarraaaat Nra la aamila C TT/i. 
Waaaaltarr af ttaa laatarlal; MXm Cat. »a. W - l i ^ . 
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r^mm KmxmnUA fmhmnt W26 
Piste 6t ti^r€ W 
nwcrfnttftni T«§t at tnt l l fff«e« loafier tfeiio bretd* §l l i^t ly trMlidldt 
iBOderately eoii^rtssedf dorftl atde panlelly «ve1at« «1tti t««1l 
ii#)tt1ese» •eetral s(d« fnvolstet ffnnl dias^er otirtly eov«rlAf( th()r 
earlier enet tm6 exte^dtnn n^ ) to the airibllleal areti ebeidiers dlstfsett 
Bfoe In lett eoflf iRereetlnf! (rmdnally at addedt aatures dlatfaeti alnnlei 
a l l ^ t l y deftresaed* ftaetly earred* ari^flteal area f i l led with Mass of 
seoendnrr shell rwterlali periphery s H ^ t l y leljnlatei sift>oregridcd In 
anertoral tIewJ apertare a aarrewt s l i t at the hase of the si^erturnl 
facet wall ealeareotiat oerforatet with ^rantilar alerostraetare* eorfaee 
snooth. 
P1«aas1oB» Ctw i . ) i laxfaan length 0.31» aaxisiaif* breadth 0,^ ?l» thielttess 
O.W. 
Waaarlra: A slagle Sfieelaien helaafitaf? to the <|eaas ^yalyielff was fonad 
la ear aiaterlal. Tt dees net shew reaaaiKlanee te aay kaemi sfteelea of the 
ffeaaa hat eiAlhlts sowe af^laities with Wmleaella eardaerae Cashwan (101¥>) 
daaerlhed fraai the Eeeeae ef H.fi.A. In the overall shaee aad slae of the 
testt aanher af ehaathertt sat^reat ete. Rewanrert the veatral lehe ef ear 
saeelaen doea aet eever the aaibllteal area «e«ifiletely» anertnre does aat 
eittiHid onto eeatral side end the oerlphery Is sid».aeate. 
Oaearraaeo! tare la aa«ole C TTT/%|. 
ieeeslterr ef tree •aterlal! mtm Cat. He. l lF . l l * . 
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S.I Iitt«4«cttpw 
A fair «l>mdime« of fish rimaint !• pnmmt fn th<» nteroftmal 
••sc#>taf« of tism Psrtntda !i#<to. Mett ef t*i«i« he1o»«i to th« etaas 
ClItoBdtrlefetltjrM and a fair to Oatolelittiyaf. Tka ovtaant aaaaabla^e of 
flat) fsfetofeaalla ealaly eo!i}»rf9aa taath md these beloncifaQ to 8^8r{ra» 
oeeov le Qt«at abasdaaea eosatitattsQ the balk of fish aferofams. 
«%arfrs raa§o tnm t^oafaa to Raeaat and abaa^atlsr ooear In aartaa 
onvfraRnaat. tlio fossil reeerd of fistias fa nostly re^resaated by 
aaiiarant fsolatad taatb bat sbart taatb gaaarally oeear la M{^ fnqacnejr. 
Ta aharlrsf taatb are arranifed la aaveml raws alentf tfie tdfea of faws bat 
tm9 ar wrtt of tbasa rowi laay h« fwiotleaal at a tine, ^arfra abed 
tbair taatli f^arloflleally tbraa<i|ftaat I f f * aad wbaa tba aatar nw ta 
tfraatad aatt tba rear aaa navaa famani ta aeaaay Ita posftiaa. fba 
ataat m^n aad tba trataatfta <laaaa aaaaal eaatla^ of tMtbt wttbstaail 
wall tba abaavaa tbraaob a<iaa aad tblsi aaaatad witb tbair nerfodfe 
abaddlaat aaplafaa tbafr sltaadaaea fa fossil assaabUfas. 
T«etb bate aftaa baaa aaad tn tbe Idaatlffaatlan aad alasaffUxtloa af 
abarbs aad ataa fa atratfarapbla aarralatlaas bat wlfbaat appreatable 
Wi 
• M t t t t . Hamm9W9 •pfttttut wf 4lvl4l«dl Mfwr^iiiifi tkt • f i f l i wtf 
tttxnMfe t l f i t f t e m t * •# tli«r1t tMt l i . 9tf«i« Awllafi wltli tk«1r 
tyttiw«tt« iM«r1ptlMt> I t I t «trt l i i* l ]« fftvliiQ • t>r1«f Metinit tt 
•rltfla and M«|ilial«(ir «f thtTlr taoth. 
t)i« «rtf1i af tMtIt i« fktflrt. ^ M « avtkvrt b«l1flv« ftttt tkff t r * iknMvltd 
frr« daatlelet «hl1« otkurt etaflftfcr tliat 4*fatt t t wall at •pidcniit 
pantefptt* ia tkclr f t t M t t t a . 
C^aatrallyt vaffttfft a^rat tftat tliaf% tmth ara elatalf ralatad to 
dvatfelts. Thlt f t an old aoaeapt (TomMt 1*99^ ) iAle!> ax<att ates 
to-><fat0 aad af»f>mrt to fee valid. ^ « daatielat of tltafffct ara divltlbia 
tatd titraa parttt aaatlyt tf>« batal plata or roott tf)« padfeolS aad ttia 
«!««». t i a attvr tarftaa of a tfaatfalo t t oovarart by a bard aad 
rotfttaat aaaaal taarttad by ai»fdtnia1 aallt vliaraat tfia laaar iiortloti 
I t «ad« «p of a l»aa»»]flta tAttaaaat t%9 daatfaa. Tbo liollaw part of 
tlia daatfalo aarrMpmida ta tbo nalfi aartt? of hlfllbar rarttlirato tooth. 
Tho doatfalaa la tko aaatli oarlty aro larfa aad arraaerad la rawt alaaq 
tko odfaa of Jawa. tlio tftotli la tbaitt aro vrodaeod by a tU«lo daattoto 
or by tbo fatloa of two or aoro doatlolao Wmmmt I t M ) . 
Tbo otbor vlaw roftidlaf tbo ort«la of tootb la tbarkt I t tbat donilt 
at wall at opldomlt aro lavalrod la tootb fonaatfaa. Ta tbarkti tootb 
aro trrtafod la rowi oloof tbo odfot of fawt tofotbor wltb tbo lafoldla^ 
of opldomlt. A l l t t io dltorofiaaoy^bawavor^oirlttt rtoardlaf tba ralo of 
no 
#nid«ral!i in tooth fomntfon. Tht ettHer wox^t'Ts did nnt cfwsMffT 
th«t <i^ <«!f»rp»1« dtoosfts t!t«»» Otttftr layer of tootl? hot r«cwjt itadlw? of 
*;«iit09i and *?«ss» (l*»8^)t *^«sot **>ifflto»» mirt ''em (l®6!); '«o««!» Tonoi 
?»nd r»l«! Cin6l>; oad *Tnlwrjit© (1*)67) disrwBttrste that botft «?pfdffK!i?ii 
«!Bd d«r?l§ osTtfclpat© In t?>e fowjstton of tooth m6 that t^« enatno! 
U deposited by «f>tdpwwl co l l i . "Hio crown of tontft ft fowled hj 
fpldcTSBis In «nr% o waimer titat ft ftrat dlftlan«lt*«c< fato a tIasBfi 
fflad© m of Rfwil«*)last8 wMcft de»olOf>» a cun arootid a jseaeoctty^atotii 
f>aol)1a fotwcd by tfjo dorwfs. f^radaallyt I t attain* tfec 8*iPT»e ©f « 
crows. nipialtaneoGSl?! a nart of t^c demfs c!>mjr»«» loto odOBt<rf)l?5fts 
a^ieh foras destine. T!«lg process of tootfj foiwatloo HOPS on t^ ro'J f^)Oot 
tfto entire l i fe »?ja» of shares. 
"^ TJO blatolofiy of §^ arfe tc«t?i hmt) hera discnsscj' by 0r9l^ (lOf.i)J James 
fj»!?4)f ^err ( l»fT); I?ad1n«lry <l«>61); *^ aato» "aatnt »ad *-i?rr8 (I'^ftDi 
**o«ftt .Toa i^ mid FIti! (1<»64); rattertoa n*»6F)t and ^pnlanate Cl*'67)» 
9K0II0 oti>#r«. Th^ rweant worJ^ -Mrt rM!Of»lt« t»TC m%(tf> of two wiln hard 
oarttt Banolyt t*»<» caa"i#1 and t1»<» d«Rtln«. '^« aaamaf I t efiaraetarla^d 
fey tfia iriiaaneo of aamalleall or doiitil ttibal<»« or collnlar nroeasaoi. 
Tt I f dantor and has laas organic nattrlal than dantlnf*. 'Hia aon-
nlnarallstd part of tooth Is eonpnttd of cavltla^* eanalst eannllenlt 
and dtatal tahnlat. 
^ • ' • ' tarnhaloor af aharh toathi 1 eOfisldarabTo ran«w of variation Is 
<f«narally ahsarvMl la tho shano md t iro of *h»ir*c t«»th. T« an 
ladlrldaalt th« taoth of ttap«*r and loiwer fam and a1«o tho«« en tha 
i l l 
^et«n(fest|r ea f^te^ tanth t«raf80lolnr md dtntiil fonittl*e am hnttd. 
f7tr«1ft «o«^ fhartu (ex. tt»tftgo«fe«t r»f»i»twtnt etc.) «^^ «» sa«« •!»««« 
of t««t!s wUHoot iray wstked clJBuge lo tfjefr aftei than represent<o'i 
^mif>d9ilty. 
''•frere art several tyne* «f »»#terodoiit coadltlons <» fbarts and tfets 
n«*'ef !t dlfffeaU to afslon the taxaaimfe no^ ft Ions to I'^olated teeth 
lo a« asfleiihiAffe. For a r«Hd Ideotlflretlont U In BWiefsary to ffjt 
the n«t>ner posftlot) of a tootfj la a jew ?*!ch Is oot altfayf posslblof 
esneclally lo fossil forss havlnn no Ifvlnn reoreseatatlres. "i olaace at 
the llterattirey howeter* shows that sowe atttfcors have erected nmt 
aneeles o** sfiarVs on the basts of fsolnted teet!)» 8oaetl«B?»s even en a 
solitary aneclwen. This Is erroaeons hecaase a Bajorlty of sharirs show 
^eterod»Bty aad I f tl!e proper oosltlens of teet^ heloanlaf^ to • sinnle 
soeetes are not nronerly fixed* west of thm would apnear to helonn to 
differrat «r>eeles. tt^ereforof ifreat caatlon Is needed m the part of 
systeeiatltts deallofi tflth shark teeth esseirf l^afieit. flie thavlc tooth Is 
divisible Into two nala fiarts* aanelyt eroum mA root. 
^"' £ESSE* ^* ' • *^ ** " " ^ • ' tooth wlileh nreleets fro« the Jaw and I f 
eovered by eaanel. ft ean be dlstlaoalshed fron the root by Ita stsoothnefS> 
lotture aad densely stalaed sarfaee. ^t laay hav^ different shanes bat 
eeaerally I t Is trlsaoa1ar» emlealf s tra l#t er obllqae havlan snoeth 
or serrated narelas. ''Iiese serrattoas way be fine or eearse or both la 
a stnele tooth and they eeaerally deerease In sine towards apex. The 
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mpmt mar he •e«t« or b i n t iwrt rmy be ftwlcjht or doflfctwl OTterlorly 
or fiotteriorljr. The outer tarfnee of tbe crown I t fren^rally f lat irf»f1# 
t^e Isner one fs ^enenfly eoBvex and bits ffnd ftrlatlontt extendtnii 
f rf»ii hate toiftrds tnex. "nte Mtntapl extwids more on tbe oater tbm on tbe 
tuner ser '^ece »t t^e «fdd1e of tbe hate of tbe oroim. To some sberks* 
e.g.f nexanobttst Heotntncbfttt etc.t tbe eros»R I t dlvlsfbte tato tnmHer 
fBbdfrttfoni wf»!eb bnre hren termed ns *eroimlett* b? *mlef»fit« {!<*65). 
''lie crown way be niranle bnvinf one ca«n only, or near f t t base» I t may 
bare addltfonnl casf* or estpst eftber In contlnoatfon with the nain 
ccs!> or aHobtly det8Ch<*d from I t end these ore femed m tecoar'r'ry 
catns CKato gt al,.» l<>67) CBB basfil eai^s or later-»l dettloles or 
sabsldliry easps of other workers}. 
B.« 2Stl' ^^ Hfer«t»jre» while tbr crown baa been tited con«f'»t«Rt1?» 
root hat received different names. Rec«itly» Peyer (l^fiR) orefera to 
ase "tooth base" or *^aaal f»ortle»i of toofh** for root of ahar*c*f tootb 
on the orouBd that tbe term "tooth root^abo'ild be aeoHed for the basal 
part of tooth only In thtise eases In iibfeh I t la ldaotle»l la erivie mA 
straetare to tbe mammallaa tooth. fteot> as eotwaenly aadarstood* eoareys 
tbe Idea of something aadarfirouad or aiiAedded fonalne the fovndatlon er 
basal nart of the exnoaed oertlo^i e.n.» plaat* balrt tootht etc.t bat 
evarywh^re t*ie baaadary between the root and th^ eapetad part is well-
deflaed. The tenia "tooth base** or **b«aal nortlon of teeth" as ased by 
»*eyer Cl«6^) wn rather amlbleoeat beenate thay do aot eeanote er tloatfy 
a wall-deflaed baaadary er eat line of thf* nurt iditeh Is eatentlal la 
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tystimitte dfsettf»t1<mf. The stmeturf! of the root fa ffliaffr*s tooth 
may hj» cl<ff«r«?t fro« t»»«t of aimmelfRo tooth hot fn Mth t^ *» eosfSt I t 
nfTtnt f!*** «?>*nf» nornORo nnrt Is stnll^rljr locatisd. tn vl«w of tho for«»«-
ffolofi th«T«» does Bot RnntflT to he any di*sti£)8e% In oolHnn the hanal ptrt 
of th© ihn*-*! tooth as root andt th«r«fore» lo the present stndy th« 
ters root has hp«Ti a«fhon»f< to as afptast Peypr CI<?fiR) and others, 
Tfcft root Is roit(^ fa tOKtnret ^fraerally larfta !n extons1o^» end Is totally 
rasde a?> of osteodratlne.. Tts lowor and apnor nwrolas may ho flf^tt coocave» 
convcst or wrloltled. The root nay f>e sterlet Hl^ o a basal olatet or 
bifurcated barlon nrooves or rfdfies wfelch Is a chorocter of edrancpnmt. 
''"ext-flnare I I dlsnlays th? raoroholoofeol tersiloolofw and different 
neasareraenti of «hnr^*« teeth as follosed In t»*e T^ reseat study, 
!j.? ^ystematle neserlptlows; 
Ta naneral* thi* elasstfleatfoa of flshe« as ornposed by Pomer (W66) 
has tii>efi folfoited la th«» nrpsent stady. n^ attenot has also fceMi nade 
to laeorporate the reiseat ebseruatlons i^erwrer oosslble. ^yamiyntef 
hare been eeaslderably redaeed bat Itifiortaat shifts In the fwaerle 
asnes as also the available refereaees of dlf^ereat soecles fmna the 
Tiidlai» reolon are Iwolade* .^ 'fhr> sneeles ?»re arranoed alohabetleally 
nnA Iflfernat^ons refjardla" their raniie aad distrlbatloa hare al«o bp«? 
laeeroorated. 
a^ the present fish ojlerofaaaal assaMblaQ«» a laalorltv ef sharfr teeth 
resaN(h1e with thote alreadr rennrted either frooi Rarl(>ada or elseaberi*. 
U4 
Ptmmert • tm forwi ir« rmtmmted by mm §rte>ei9ma «nd do not 
with ftnoMi snwiiw. Perhnfisi they runrwiHit nmt «n«:f«»» ^at 
IB »f«w «f ohscfvatlenf «»(!• eli«iih#r« In th#» nrwiwt worft» tft*» mitftor 
eossMers ft ftvrwieorm to asilnii a ««? tHvlal a*!!* for nne^ fotws. 
^f'W^ori*! tn tfift nrp§mt woi*» th r^se foirss ftnve bt^m Itffit tmdfer open 
aoneaolatnro. 
\ln 
ifn»»« not r»«»r»ift ft« v'^llrt Rnpctffr fd<»f»tlf»fnt^ftn. "hp o«»n«»rfe Irtewf KtcmtfAM 
^ffoo»ltf*ry of tyr>^ wntwrlwl- ^^ I'Tn ""at. ''•n. '"'-I. 
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e?npfllf^ r?>rr?i^rfas »f>wtw^ ' ' l a l a v n i n e- "gns l ig ciEiClmlas. Hnm<>n«ry. 
" 'ntnMp urnjip^t thf«*' are "arfi^oro^^on Sf'^l'M-lillEESj* !!• '*5El£lllSl2Si 
!!• 1?n.r!00l«~fMnf 2* rSl'^i lLiS.* •^'"'^ ^ J,' 12IP1J122.' ^^ *'"*' <"nllr^*?nT» nr 
Rtt<**nt ^t>s hcf ' i "^*f*p fo fisspn^ the n r o h l n hn'^fd 0.3 tb(* ohsoTv^tloas 
nar'p ^v d i f f e ren t vit>f<p>m. 
Z- ^ptprftftowf 2_. "?pfft»l^*lXf £_. «»^1»'«»rr«iy'K;» £ . n t i r l f t t lw f i t t 2 . fttrf^t^wnj 
" " ' ' £.• to 1_1 aniens f^ n not *:*^(r^ rt-st^pt* d1 f^«»rpT»f!P f r o ^ one jino»»'f»r anrt 
ftroim#4 tii»i»p snpc**s<! ander rar«?1<t»r«^ «^w pwfm^nHffftnx^ '•ta«"»1yj IP' I^. 
^<>f^ihinrA (IPP^'i ponnldprfid '"ar^-^wrodoy* ttwffiigtlrtwt* nlowf? t«1t^ ^'.1<incwo1atu» 
and £.• ti»f<Wi1of *» «lMcr1^»»ft hy ^fjnnsf?' (18 48) s« <iYnoT»yn<» n^ * ^8rr»»rw<fow 
»Br1«HlwHig CBIa lwvl l lp) . "owpvprf I#»r1pl»p fl«»nF) on'^o'iM t i t f tuxoiiomlc 
^.1iiif<jy^|iy1f^*i «nf1 £_. -ipfmlptly f r^? t ' '# «vw««tfwy of ^\ amrlewlatmi 
' B l a l n v l l U i . 
^•Miffljt (IP^*^; f j j i t "^tnnrtj 1'>10, n.?«'<»1 dMcHhprt "arcltarodon t n m i s t l d ^ t 
nn f o l l owt : "^ t I t «t1«f 1»f»Mlii^«d fr«wi mnni o»f»«r forw« nf ^are1>fir<n<ow 
117 
f^»f»rt In n r n f f U ' fm-n t^p fsfrtp vfp*? f t f» nr^«t«ff»!tv vi»rtfe'»U *t8 
t^frfrrt*"?^ d»»«iv«^p'« !nsei^ ^?»^Tv tfnfsrd* V'f 9nP%, " ^ f pxt«»rna^ fnff» 
i?t>rvs n nH'»*'t Irt'^'iffsn'J'ffil rld«^p ^-^fr?" fxtp-if?«? tn ft'f* nnj»x. '"awards 
^n t^'ip tf':^:t of t^r» s^nvp ohRf>rVf»ffr,r»«f n-^ r'A hif 'rm^ts^rj '"tn?»rt (!*^''T) 
ropf5ff!rrr«* '^firrf^siircdnn. g3_r't<cffffr>nq ^r3«9s!«' m n <M«5tfnet «n«*8l*«R frm 
"nrrhprn^nn n^irfcntnynn? friRf»?v!!l(»). *7o tfpntpr? ^ . anmi<ttdpi«;t 
H* ,^^^*'<^^*'*"^* 3?»«! t ' . '"i»>^ '»1f)»<g, BR thn**^ s?*Ti"^nstr' s^rr t"* ; *r.«!t«»«f1 r><* 
RftrrfR'f T0t»ii«5tt tfifrlrewfrt and rf>«inri>«««(! t*»#t1* '^fft*" rt'st^nrt f^as^l cwxn^ 
awff fi(*rr3at(>d ffRr<^fn«t. ! > ohfi»rvprt tt?»t t^*» f»»M^ of t '^It n^*»«?''>« ore 
••fftftlV vi»r*»h!« t»n(l n1«»«*<"f^  ' ' t r fhay l i i * !»if>f>go1»t«!< (^t i is«fy) t ^ . SC fS iE l i l 
f'fTa«:«<fr1t '"arrhar^t^fiw aeatMy^iS ^tM.i»*tt »nd ;2' lB,nti$t<tfgw» ^ono fn ttip 
synnnymy n ' '"nrrltiirndO'^ waytfa^i^ttx f ^ ' l n l n v i n p ) . 
f>stiw«n OPfPT s»1«o rMsfptffd f'wrf^lttrodott wMr<pa1atst<t f ^ l j i fny l l l * * ) nnd 
di»seirtb«»d *t a« •'tivfnn w#»!ly (ron'f»1 crtmn frtm root to jin«»i«. ^. 55."M£ll^221. 
1(rni»t«l7 and £ . rohOTta* % v ' ^ i«pri» tr«»»if«H! hy f«fm »«» «3fnon¥«T' o f rnre^aredow 
•orfewlntns ( F l u f n v f ! ! » ) . 
n9 
\ elM« MtftntBHtfM t f t^0 tfctetif>tlen!i »a(f lltttttmtloiit of C»aiirt<«t>tM 
ftnrf C, aagaattdtnt tmtmln that execfit for if)*! i»9tar« af thit eromi willed 
!• cvunly eontetit «? b!t«t#Tally tipMnttrleiil in t*'fi fof»<»r imd famiiwhut 
ohltonff fa th^ l ttt«rf nil ot!>^r eh>ir«et«rs urti eMKsen to hotli thpte 
•PMtfffif. Mwoft » i l i i l lur «tte«tton «xtst« la raretiarddow w<>qiilddoii 
^m»9l99 in c#itef> het^ sfmetrfesl mA « l t r^t l f (^Itqiie ercMaa sre Dratoit. 
"^t* nmtrof ft fmp«iT»tfv« titat tlfntit ol)1f<}iifty Iti tliA eroipi •!»«« f t not • 
»ftlf<f er<t#rl0!i for dttitlRiTalshtni Ono inM»f«i fitw f!!« otlior» winwjfally 
w f^^  !i1i«r»cs «ho»f htttro^ooty m6 « «tdfi rimoe of t8orft(iolonf<*ol o»«r1«f»g 
WTft C3d»ft»!tfrt bf tt9th tflthfn a slnnle fndlvtdaftl. T« yf«»w of tfcf* fof«»nofnf!t 
ro.retiai'o^on ffiiqo«tt<fgn» m6 Cl^ rc^ M^ d^^ W| fioirfealpfni. ore eoosldored to he 
closely ollfffd m6 tyBonym*. 0» th« hoslt of f»rforftyt rir^»r<^deo, 
owoatttdiwt \ipftfcf IP/f<» becoBos o jeofor iynooyp! of for«t>»ro<!o«( 
OBTfiiwlBt^ iji (i^latw»t!1e) <» '^avmlm mwittnHfm l^lwtiwfUot I^IP) tnd 
£• ooHfala*ot tkonld b# niitstRtBod. 
!W 
rare»>rt<te« mmmlo4ii *«wrttg 
f*lat« 7v flfivre iSf t«ct-ffffart I t . 
fip. »«.it^» f t«t . 11^61. . KeCOTf iffTSf p i . l i t f t« . 4. . ^nmwAin, tmi9» 
P.41B. - flOSniWRt l ^ U p. 8?4» pl.2S| f l f i . fM»p. - ORAPSAK, I § H , 
pp. 2<o .mi i^i^t p.t9> pi.St f t f t . u » . . itcft^ i^m*; Md «NNf»> 198^ > 
p. 94, p l . l , « « • . W.W; pi .? , f i f i . » .»> . . CHOSE, l«e6, p. 843; 
1*5159, pp. 67S-4I76, pl .W, f l p . K), 19. * fURlA, WB7, f i f . » . - C^ ^^ E, 
W67, p. 16, f l f . 19. 
Curelipfpdow f(rt<4«t« ACASf^ fZt WI48, p. SSO, p i . 90P, f l § , W. 
(tarefcaro^wi pfro4«g^m 4PA5StZ« 1M3, p. 2S1, p i . 90, ftffs. 2, 4, 6-f!i. 
Car^«ro<t«m ttrtiawie»lat«t fttiASSTy^ W48, p. 2f51, p i . 3Dt, f l fp , 11-13. 
CayifciriiWi palyfffrwt AS^ SSTZ, W43, p. 2SS, p i . SO, f l« t . 9-12. 
Cay«li»t»4o« «^lo4Mi ffcaatMi Dwt i . . ABOSi, |9B9, p.i>76, pl.P<*, ri<|t.R,l6. 
0—ftattaai Tpptk l tv|», lirf«4, aMIpntplf tfittk, <MNprMt»(l, fyMMtrletl 
t * t l l ^ t l f abltfip. Cff«Mi trtaaffiltr, MMtlit •«t«r ••rfa«« f la t , faaar 
• « • faatly pMrax wttk dlttfiiet atrlatlaaa rmata« froa l»af* tawaria ap«x* 
apax aaata ta ttth-aaxta, attalfplit to a l i # t 1 f tfafla«ta4* tMrftaa abl1qM«ly 
atr i t f l i t , faatlf taparta^ t9i«ai>4i iptx, raaatfai at liata, iarrata4, 
iavfttfaai flaa, aaMaraaa, alamit aalfara tlirta«|hoBt» l^ saa I>raa4, anaatlity 
aawad. taat Mdarataly liffaraatad, %raa<l, lawi •afar tarfiita aaarly f la t , 
laaar larfaaa tttpaffly pMvax iHtd • alialltw varttaal lafttflei in ailildlat 
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luteml mvi^^9 ntnmt itraic^tt nRmllftU mttpi^t mseirln «tiffNI» lew«r 
on^ tnwratlily eirviKl tnwartfi, 
liSSlSL SSSl 
n#ff!ht 4.66 t» 7,?!S JI.66 t» R.fif) 
^'Idtli 6.SJI to 10.PJI 6.Pf^  to n.66 
Tlilelrntti l.OS to 2.00 S.61 to a.OO 
Hwwflri* e^v«>r»l «e]l.prf««rv«d twth of Carffhariydow Rhowtnq ollttiiea 
to •^a»yl»fro^?» wyqniotien \fi»i«fe Ki»r» tvcovwrw! tr? t»t« R«rfpa«fii A»tert«l. 
^ 1 i ineel«s shows tarlntloo <B tite thtf^e of tho orowi nhfr^ «iy ho 
§fiir»«»trlc8l or illfjhtly ObH<niii aiirt hmnd or go««i!tfit otrrow <t€!xt-flnttr« 1?), 
1 eomnnrfson of t!«e R«r!ot<t» »i»oc1iaiw»f 1flt^ tlieso of rtryhtro4oti wgcwi^ odon 
roeordffil 3^r '^ortllno CWI1) from f»!« Hfoeim* of Panmi Jmd tioaiffd In tlio 
^alomtolofPT n!rft!o« of f»»# Ccotoofeal ^artay of Tadtat C^leatta <fi.*5.T. 
"^yrm T7W)) thrmrs that tho Tiidian flote!<aattt aro fdontleal to t»»« Hawiwia 
forw oveont tliat t»#y aro aamllar la tlno. Tlila a|)oelM lii»« iMirlifr 
hMm raeordod hy Qiofo n«»f!6f lopo) n d *Minn (WRT) from tho Barlf»ada 
area. 
Tiaria (IWW) •raatod a aaw afioefaa of Care»aradoa * Carefcarodow rotiaataa -
i^lali waa traatffd hjr WoodMtrd CWW) at a ayaoajm of Caraiiaradoa «ailodaa 
ftoaisfst 194^. HowavoTf )«fto CI926) Mtatafaad It aa a rarfoty af 
£ . •oaalodow aad this waa followad hy ^oaa (l«»f^f V»9^) atio roeerdad I t 
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£• IfifOdSllBI. A"<^  coiMt w^tl wlthtii ttt« rifl|N» o^ vnrUtfon of t^m piirmt 
•fiMtiit. f^ dfteai««d •lt«Ml'0r«»» ttiarfrt Sliow li«t«rertMty md teftth vary 
eOBffi!«riiMy is tt»# («l!«p« «intf t i c * «rtt*i1n • ttnflle IndfvfdPtl. TUft 
Injcetf cMstderaMt difftealty and eMfosfos fn t*!# tfttenatlet of 
sliar^ tooth and oroetfon of vaHot<«f or ariNfmoelraf nftte^ ioma to 
f!0 ttiinotanil o» tho hsji1« of tiN»tl» aloao» woald fort»t«»T oonoKesto t»«o 
sltBOtfoa. To atofd eonfiiatonf roeocwltfon of rtfNastag at « Vi»Hi»ty of 
rpteliarodon nijitslodon doi^ not aeow to he jaatfflpd and I t la hi»ln«r 
treated here m o laolor ayaoafm of C. «<>im1e<*oa <ylde ottaw ''«o*rtiTdf 
Cawifiaifodew gMMmlodeo la a eoMMfiolUaa aptclpa of eharft and raafffa trm 
f%oc#»no to IJOKPT PHoc«ti». **oirav#r» I t comwooty ooeara In the ^locoae 
of n,«J..i., RaiMif Tara and ^ataomifa. 
OfMnrfflifiC; «b«ada»t to mro la gm^lm C fTT/S-?, C VT/S. 
ioeoaltorr of tmo «ator<al; WOC0 Cat. No. «P-2. 
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nM«t C«IK3l4IITf)U«INA Hornf W^ 
€mw0imri9lmm» fcOTOwt Bora 
t«xt-fl( | . 3t f««. ?^ . • tKaSf tR<f AWA*?mf, |««0f p. 277. 
f>«««rtBt1eBt Taotli mod«ratftf tfiiekf tymeiAtrteiil. Crown t t r a t ^ t t hrftud 
fit hMBt t^nerlnn towards iip«ie» im»»tli» ent«r tirrfaei^ flutt tan^r 
inrfnee ffeatly eomrexl m»#x tsfeaentet ttml<f!t> f^arntat tan«rfn(i tntarifi 
epext ••««it>» finely i^rratedt base hroaifi rfltfenr ard)<»d» s«ieoa(l»r|' CMpt 
twof (Hit m (lfle^ tf<f« of nafa eatp« rowidadf •nootftt rat^pr fastqatfteaatljr 
dffrelOft«i(!. Root hread» tfilclfi allc^tly areftffd* eatar anrfaea ratliar flatf 
tanvr attrfaeff aH(!*tt1]r eonv#x wlfV a tftalloirt awdtant rertteal* laetafoai 
Ifftaral fvarntat eearax* af»?i(»r urarglR «awawl»»t <rMvajr» lew»r nargin 
r««relar» allqfitly aarvad. 
n« f# t 5.00 S.fit) 
»ldtli P.M ^.^3 
"Hil^aaaa fl.W 2.V? 
ta«af%a! Cafafcartalaaaa liaraal waa ort^fnally daaarfb«d by Nam <\«m) 
aa tka «aaaty»a af * * 1 T F ^ | T U I W I H araetad hy him from a barta^ Cflaaaaa) 
at imaaar«» aaar •arlpada. tiila anwalaa liaa haan raaortad aad daaarthad 
«a 
by fmmri (I^S4f FS9) f i « i t»»t "^iMtsv (PiirdliitHdii) ©f tntdk »inl li«t 
alsA t)«>«n rMorded by Tmarf and tenstlif CBtO) trom thm Bartpsda beds. 
Spftetnms of C«r#a?<ftl>«w« tutfowt titm Ptvtpadti tittm W«T«» e<Mip«i'«d witb 
tb«» tynM of tf)!f •n»efes d«f>o»fted In tbe Pal^ntoloiif Division of tbn 
(?eolo«!le«l *?ar»fy of ffidto* CtUttttiit (f'.'^.T. ^ot. lA64fe-lM6l). Ta tb« 
otwii l l fbnpn imd •trot owr tp«eff«ent woro fooid to b# Idtntleiil to tf»# 
tsn!»i»i rMtordpd from F i^iliisorf) oseoent In bwlini l« i i dnvel0fi«d s^eotidmrf 
eatni bat ofipor^ratly cosw wltbln t»»e Ifnfts of Ctrgbaylolmini^ bo)roi,l. 
nigeiigolon! Reoently* ^trnft (!«M) tn^nted CorebtrlolaBraa es 8 Imilor 
sjnioayw of Curcborodow. To fuct* Carebnylotiwiim bm « sopnrotp Idontlty 
«i deterfbtd by tfe*' orl<jlB»l ontbor Rowi <I<»JW) •eeordiiitf to NIIO«» ft 
oeeapira on IntomedUte fiotftlon bttwwin ftwao tnd rtrebtrodm* Tho 
toot* of CtrebtyfelMwo di f f t r t fro» I—m In bovlao loss dovolofiod 
steesdnr? evsps (Istoinl dmtleliis) ood ffnoly sorratod omrflns lAile 
^'•" ^^owbarodoii It eao b# dUtlafralsbii^ by aarrowly trlaa^alar tooth md 
flaoly savratod narilas. H wim of tbasa dlffaroaeast Carebarlolawaa 
Is a distlatt aad valid faaas as affstast iOMor (1966). 
Oaaarraioti l i ra la saaala C TfT/3-1. 
iaaosUoTy of tyya watavlit! wnMSG Cat. 'te. IP-S. 
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In llt*nittir«» t l l t t l * eMfMton ml t t f re^trdin^ th« ttxOBonle t U t u i 
of Ttarwt Rtftiasgat Md Qnytlilmi Ifpittic, Thfl fimai tgarat w«t ereeted 
by RaftnMiroe IB WWt with ftarot oyrriwefcw M ft« tjrp« tpeefesf •*ill« 
an 1d«itf«»1 l^eBtts Oxyititmt with Ttarga tpalltawMiH Bnaapang as t t f 
Oeiiotfpet wai |>roposed by Kfiatala la IPSS. 
Dlfftrtmt sf)«elra beleacilRfr tti tbe above two §m9t» bave b#ea datertbad 
la Uteratnra. I*Tfeb# (I9!^l> eogrMmted on tba validity of OicTTbtwa awd 
refotad tba view ©f antbort wbo edaafder I t at • faalor tfamfm of ttoraa. 
nta nialn ar^onant for retalBlaif Qgyibtaa av apifRst Tyarwt <v tbat 
Daftaesqaat «b1la artetlad tba ipeaaa Taaraat did not deftna tba eatara 
of taatb (i^lcht aeeordfnn to f«H<ba <WSl)» ft tba cbtaf dlattafrolablnf} 
faatora. AUbaa<ih 4f|atff« daaeHbad OKVtblaat be did not ditttairalcb I t 
fren Ti^ aywft creetad earl lev by Rafteetqae. Iba abtraea of taatb dharaetera 
aleae fa tba dlefaeafa ef a fieaa* at bapfiaaad la tba ease of fatTan weald 
aet make ft favalfd aad Jaatffy tba ereetto" of a aew qeaaa faatead ef 
a«andfaa tbe feeaa deeerfbed eartfer. tbaat fellewtnq tba taw ef avferltyt 
tbe freaae TaavM Raffaatqae I t valfd aad Oxvvbfaa Aqattta ibeald be 
iaaareeaed et tta faafer ayaeeyii. Ibe naaqe ef tbe faaaa taavaa bat 
beae faveared by a walerlty ef werfcertt v t i . t fewlev C1<I]I)» Rtqelew 
aad <^reeder <I«>« |^ ]9S!I» I0S7)« fiarrtek aad l^baltc (W(Si)t lle«ier (1^66), 
rate <W«T)f fCate e t . i i . (W*7) aad etbera. 
t2S 
Pl«t« 7f ft«ar« I 
Oirrrttga hwttiiHf aCa^Stg, 1P4S» p. Vrtt |»1. 84t tim* S-l»i I? ! -" . -
ElMON*?, WFR ( 1 9 ^ ) , p. 148, fl9s.6PL66. - lOOKtARD, WIW, p. » B . . 
nBllPf!A«J, W14, np. 2«W-2«», 271, ff«?. ISDC f«t t f t . ) . 
OKyr!»<«« xtpHiMtiwi xms<;T7., |ft4!l, p. rm# p i . ^ t « « • , I l - I T . - K««a«S, 
IPBR <10«»), p. MS, ff^, 64.- cnpE, 1W6, ». 3«®. 
onyttitiis pHemtHt *nis<?T?;, w^n, p. 279, p i . 37, fim. i4-ifi. 
fliwtfitna trttfOHOdow ^m^^ ST/?. 1^43, p. 2T9, p i . 37, f l ( » . 17-IP. 
flKyrrttlw acwiiB»t» nAftS, iPftP, p. 2<?, p i . f?, ttm* 2l«-«, 
Ttantt MtfiiHg (^<WMtg). • rCMKR, W l l , pn. SR-flP. . CRAP»Af», W!f», p.17, 
o1. P, f l ip . 21«-e» p i . 6, till. fi. - Cft'^ S, W67, p. 16, flci. P i ; p.IP, 
ncfrtptiwit TiNi»tD fnal l , flMNf«f8t«l|r hiw»<i, l«BetPlat«, tlifck, tlffihtly 
m]mittr1e»1. Cwm widely trlmfrulftr, fnodt^i attttr furfae* iMt «MV«X, 
•itmtfi, i«n*r t t r f M * oNira eMVfx wltli ftfit t t r f a t lM t emrQlMQ f t * * 
haa«t apmi cvlwaowtai mrnfaf •karp, tMeotti, abllqatljr atralcglht ta ^aatljr 
caavaxt l^ ata wmf • I l#t l3r eurvatf, aaavMl aximtft a t l t t l a lawar aa aatar 
titaa aa taaatr a14a. taat aatftrnta, ratlii»r liroRd, tdlalrt aatar aarfaaa 
vary allflitljr aaaaara, tanar aarfaea 9wt1y aMvaxi lataral mr f l a i 
alaoit aqaal, aaMahat aaarax* app»r mvQln t l l^ i t ly eaavex, laitar Mrf in 
ikallaw, aaawiAat Irrafular. 
m 
ntlSSliSSlJlUMJ: 
Crmm Waot 
B«f«*t J?.BB to a.ao l.W to 1,66 
n6th ?.RK to 2.«r? 2M to :^.I6 
Thfoftnegi O.W to 1 . ^ 1.12 to 1.S2 
Rowoflrti fn tfte Partnotfn §••«#>loflnt tcvoi^l t##ttJ l)eloe(ft»(f to Tmrwi 
w««i fOBBrt for th«* f l r t t ffno. Thtif oro idontfenl wftli tiwrtta >ni«f H i 
• • lllttttrstmf hf faito 11967) from t*»« I^mseno of Colffomit nii^ otto their 
rotcM l^finno to tf^ e nmt tpootot roeord^ bjr Powlor (1^11) fron tltfi 
'^loe«i# of Row ^ersoy* 8B<! by Cbtpfwio n<51f>) froai tfeo l^oetsse of 
^tm FosloRif. 
Ttttraf l>>yto,Ha, I t o woll-lmoMi T^rtfarf tpmtam tod fiet btm eoMnealy 
roeorded fr«ai tH# " l^oomo of n,?«.A,f rtnttumfOf tod VIetoria. 
OceBrr««e»: Siro 1« ta«o1»' *? V l . 
RartotHery of typo wttortal; mtm Cat. *lo. fiP-4. 
!?7 
OKYTfiiff r>«fiod> wnsTLiHO, vmu p. 372, p i . gB, « f ls . 1-a. 
Pttertpttewi t«etb ler^et ratMlewtely broad at bate* tfefckt sjfrawctHeal. 
HftMrg aarrmirf elcns^atef mtth broad srroisr«besd (pa^iods-lite) t«m1aatieai 
ssoofitit oater iorfaee f lat» laser itirfaee eeavex at bate barfaq ftaa 
to eoaraa atrtatloast «>tertitafi f r ^ Hase to t^ort dtttanco tosari^ afMsx* 
apex aeatet sargloa fliarp» amsotlif roaaded at baset ei^ended sl lni i t ly 
above tbe latddlet eoarerofao tmmt^ wf^n* bme s l l # t l y earredt eaaael 
.exteads lo«»er oo oater tbaa oa Inner aide. ^»ot eioderate to broadt loa* 
«ftb abort lateral brasebeai oater tarfaee f l a t , laser atirfaea atrfm^Tljr 
convex bavlnr! s ahallORt vertfeal depreasltm In tbe middle* apper narqtn 
fent i f cnrved or aliMist etratcibtt lower eisrtifa i l l i jhtl jr iaeorved In tbe 
middle. 
CrewH Hoot 
Hel9l»t 6.W to 7.38 a. 16 to 8 .W 
iridtli 2 . ^ to 2.66 3.SO to 6.(«:) 
tHlelnefli 2.14 to 2.S1 2.64 to 2.97 
W—aflra! Ta tke preaaat aaaaMhlaftt botl« vedlaa aad lateral teetb bavlaff 
tbe eliaraaterlatia arr«»»lit«d abaae of tbe erawa were recovered. The aedlaa 
teetb d i f fer fraa tke laterala Mi la l f In bavla^ aborter root. 
\ » 
0»r tiMieliiint of Tianw elotoljr tmmhU ttwnit aioxlte <• 0»rrt»iit p»io<»)i 
orlf f tal ly dtttrlhird fey Nottliiiii CK^OI) f t M tti« lflde«R« of Rofwi. tho 
f^ orfpodo •f»«>e4««ii« worn eenpfirffd witfe tl^ o typtt of Ttwut imtoto 
^" 0»yT^<»» fMi«iofy>i dtposltrd <R tli» r^olemtolonf Dtvfsfon of tfco 
(^loffeol *?Brfff of Tidft» Coleatto (C.*?.!. Tjmoi TTTfWTnB), end wtro 
fomd to feo exuetlv tft#» tone M tftoio rotordm) frow F!«rm. 
OcearTwie<»t R»r« In fOBiplw h fV2- l t fJ nT / !U I . 
RwMMittwry eif tra» Bmt«»rtalt AUCGD Ctt. "^ o. «?-6. 
1 » 
!fPrft Jf>f llOTififf RMtfitn* 
f f fp . 4-6. - '^AR?«lf W«?T, n, lOPt « « . 12, - SflBASTI, 19Mt f». *T6. 
Hwicrffitteii; Tooth fnt l l t «lftsf}at«f eyHn<trte«lt wfdraed at lt«jte» 
83n«r<«trfe«l. Crown cleiKnitat iMoaolatftt aarrowt ttnlf lbtf iniAfttltl 
onttr tarfaeit nmirly flatt laAer aarfaee eonvmtt wttTt fliiA strfattoai 
maafafr from l>«ta tewardi aficvt af»tx aeati»i sarfftntf ratli«>r tblat tMoatlit 
•traff^htt romd^ H«ar baaa. I ^ t aiuillf qmtif tilled* oatfrr aarfaea 
sIfMist fl«tf lanw o«e atros^Iy eoavex* lateral narnlnt trr^^ialari 
eaav^x* apnar awrcifa allfftstly earvf^ dt lowar aarqla vary allcjNtljr ewv»<li 
fnifardSf ratti(»r asootb. 
n<tM»ftati>a« <iw WW,); 
Hafflfct a.aS 1.44 
W«iltl» 1.66 ».77 
'Hilalcaaia ft.WS 0,*W 
Hawartra; Taaraa ayatlaaaaatl fa raoraaaatMl by a aalftary apaelwaa la 
oar watarfal. ^1a apaafaa bat ba«« rfaaarlhaft aa Owrrbtwa aaallaaaaaM 
by tVaatlla? (1^1) fraw tbe vtaaaa* af Barwa. 4 diaaV witb tbw Rarweaa 
apaelwaaa Ia4ta4 In tba f*alaaata1a«y Dtvfataa af tba ($aa1a<r1aal ^arvay 
• f TMIat Calaattat (fi.^.T. ty^aa Trr6JfTW)f ravaala tbat tha Borfpatfa 
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f«f» I t tftiflfir in tf«« ovprtll fliafie •nil «lM«If rM«Hh1«t 0.*5.f. '^t> 7777, 
(ivr toMfiwmt lto««v«>rt df ff«rt frcMi tf>e RsrwMe foinf in fcctiiff aiieH 
•miller In •1K« md fn alnost tiiekfn<t t!i<* dMplf MfarettMl B«tar« of 
the root. flMtlfftQ («|». f>tt.> dMertlitd titd f llmtmtftd oiediiii} »ad 
Istfnil t««tl) of tMf sneetesf the fomor dlfforlod fnw the lotter by a 
narroR root. Onr tnMlwffi lioff • narrow root and If probably a imidlaR 
tooth. f!o«tv#r» ft eonfft woJl wltfclii th« raniio of Ttgraa aoaHaagaaH 
"^' ^xytbtwa •oaUawaaatt). fljfs sneefAS baa ^r1fi»r hmm re(iort<^ frow 
tbo RarfDacMi beda by «*aniia C1QS7) and ^otiantt C1966). 
f>cf.ttrr<*oeo; Pare In samlf! B t / 1 . 
Bopoattory of tyiaa watoHwl; ^cnn Cat. ?»». »F-6, 
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1la>t<»i valpw f«i>H«, - ficcrtts'«1f Wol, p. f»73» p i . ^ t f t fp. 7ii-c. 
n»«ertpt<ftBt T««t!i •nally iiftdfirtteljr bwiadf tMckt iil>ltq|iKi. nroim 
•tywuitrfeRlty tH!iiiff»l«rf inootfi; outer tarfioff §lffl*!tly eonveit laser 
ssrfftcfl tmre emtwxi afimc nith#r l>l«Bt» dafltRt^t iRsrfvlas tliwrpi satertor 
oiic» ^Ifrttie and •I1«|f!t.ljr eoaeovA towards ltnt«» p<»st<»rfor one fratly 
eoavext base ssiootMy earve4> ««8fl«>l eirtenda loirer oa oat«r ttim ea 
faner aftfet gteoatfary eotp oa posterfor stdei sMitIt sllcllstly rataad at 
t^« n1<idt«t tlonfafi laterally dmrnwar^. Root hvon^t l«w* mitar tarfaea 
aMrly flatf ianer one atroaffly twvmtf oroniaimtlv utopinq at Ita lowrr 
part* lateral narqlRfi atiortS appor «Mirfi1n funtly eoaraxt laiwr anrfila 
fitotrtly earrad fawards. 
ntwoBttoaa (ta — . ) ; 
CrtwB iaat 
Hatfllit l .oj to 2.24 I.IR to 1.25 
»«dtfc 9.46 to 9.f!3 8.59 to 9 . « 
Tblakaoaa 0.B6 to OM 0.7* to n . ^ 
Haiflri i T« t^o Rarlpada aoaaablaoot aoraral taatk boloaqin^ to Aloptaa 
tiavo b«oo rooorored for t^o first t1a«. 7|»oy s^ ew elost rasaafttlaoea to 
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»lip<«g y«ilii— QwtHiit €tteiitic4f bjr Koetlfni (1^1) fron tfi* Mloei^e of 
Banst. .1 eos^rfsoQ of th^ f^ tirfiia«hi tfi^fmpt mWh tftote froM Ranm 
4«iM»f1t^ In tt)^ PtlMMitoloajr nivliton of t^ (R ^^tonfeal *inrw9ff of tadftt 
Cslentta cn.c.T. Tfoe 7779)t TMVMIS tfeat oar »p«»el«imf iNiro troll tlio 
evmrtll 9hwfni aad fAmraetort of tho iamMO fom oxeo^t that thejr «r« 
• Hfllitljr smtler la OIKO. 
Ocearroaeo; f^ro In ft^ilo B T/1. 
Btnoaltoyy of tfpo awitorltl! \Wf^ Cgt, ffo, sr-7. 
1S8 
R.6 Ftnlly SRYlIOIHlIfTBAR 
(kmm *!CnT1llRTPin«? Riaiiv1ll«» 1«I6 
ynyHoi»<«8f tp. 
T»l«te Tt ftpir* S. 
?HMi*^ f<pf<oi*: Tootb tRt!tt broAtff fltfiiittf (^Ifqne. Cwim trfsBgolart 
tnftotlii ontffv flvrfMe flnti liitt«r tvrfiieii emvmi In atddleS fip»x tttb-aeatvy 
<!«fl<if>.tf><l Imrardsi «i9r(?lnt thfnt ^tfferffntlfilly eonvext iMMdary eoflpt 
tirn OR «ftti«r ffdM of t^n main e«ff)t mal l * m^ptlf trUnnaliir. ftoot 
hffnreiit<»df ratfxfr elosffiitet re^larS lateral eiari^ lng aaeqaalf m»t« or 
i M i gtratfftt* ootor sttrfaee f latt inner sarfaee gently eonvexi o^tr 
anrt \mt>T mnv0m Mdalntlnf. 
^^ JMOwatona (tw • « . ) : 
Holrrht 
Hit^aota 
t—atftrtt A folttary ifioelaoB of tootti haloa^fafi to tlio m»m Styltoflilaai 
wat rooevoro4 fvoa tlio Barlpatfa feoito. Tlio Tndtan toooiMM doaa aot tkew 
eloflo rotfHiblaaea to may taewn aoooloa of tlio foaaa. To a l l |»robidif1Hy» 
ft ra^roaoata a aew aooafmi hat aoro afioaltaoaa ari» ratfalrod b«f<tr« a aew 
trtvfol aaiM oaa tio aaatfnod to f t . Hko proaaat ftfoatfffaatfoa waa 
kindly akoakwd ky Dr. f.f>. A^p]««ato» Ua Aafoloa Coaaty Waaoaa of Nataral 
Riatory* CoHforala (ponoaal ooaaaatoatfaot lf72)t lAo abaowod tkat 
wjawa 
0.71 
O.J<?l 
0.S4 
iteot 
l.t» 
1.16 
O.JW 
1S4 
•Br tfiiMifam helMftt te ^•vH»»»tnit. This If tli« f lM t r«««rd of the 
^eyHoThtuqg ffon tli« Barfpad* b«df. 
Oeearrwiga* Rar« In tiiiiila R T/1. 
Riweittenr ttf from w i f r ia l ! <WOGO Cat. Ho. iP-fl. 
IJW 
f;.7 f M l l y CAtCRAnHTNTDAR 
6«titK CASCHARHlNtP; Blt t tvl l le i lf«!6 
Car<^artte«i edlltta fCoi»«) 
Careliartitt (Prtaiiodoit) eaUatt (Cof)4i). - STflAHT, Wlo» p. 9^6| p i , 26t 
f i fp . W-l?t . 
f»M^rlpttiyiis T«0tti tiHilli «arroirv hroadmfKl at bastf tttfek* tynmetrtealt 
s t r a f # t . Cvmm areetf narrawt mootl^i outer tarfaee ntarljr f latf lnn«r 
fttrfaed comrax* wltlt flaa ttrlatlaas rmalaq f r M hstff towardi apax* 
aptx adbaetttef atrai<|litf Marftet tfelat aooottil base fKnttly euTvedt eaanel 
exteada ware da«fa«ar<to ea eater tliaa ee laaer aide, f ^ t tiifele» breadt 
lew* eater aarfaee flat* laaer aarfaee emrex* wttti a aiiallt alialleer* 
vertleal faetafea In nt(Tdl»l lateral nar<|1as ratb#r emvexi apppr warfiln 
alf#itl]r eearext lewer aMirffa eerredt alneat aaootb. 
Crenw Beet 
Ref«lit ?.44 te 9.S.1 1.44 te l . M 
Vfdtk t.44 te IM ^,m to 4M 
Tblekaest 0.«« to 1.0R l,n te 1.3? 
Beaettas Cardial*taaa CPrleaedea) eellata «a> ertqlaally deaerlbed 
freia tbe Iteaeae of Werrlaad aad baa be«« reeerded bjr ^taart (1910) frea 
tbe Mfeaeae of Bama. fie«ever» tbia it tbe f irst reeord of tbts soecles 
frea tbe Rerfasde beds, tbe Tadlaa sfoefMoes were aOMaared w<tb tbese 
19* 
trm Bwrm koated fa the f>alt«ttt«lofi!r nfvftton af tl«« eMiegfeal nurtwr 
of TadUf Calevttt «%.<;.?. t ^ j ^ 0942). Oar ai^Mfmwt liavfa« diaraettrlttla 
l«R<l an<l aarrow eitwa vttti broad aad law TMt ara aitaetly tlia sa«« at 
ftameaa fom mtemt that tf»Af ara tttallar fa atst. 
Baaaattftrr of tiraa watarfali AMOCaj Cat. Wa. HP-**. 
m 
CowiK <wwrto«t ACASSrZi tft4Sf p. 8Sfi, p i . 36t f *« i . 6-t, 
C«rc»»ft>lBOT <Prt0«o<lo») sfrtZlSitt Af}«t«tii. - GROSE* I966| p. 343} 1969f 
p, (ifr(i, p i , SHy fiflf. 13, IB. 
Carclieft>l»tif tngnoBi CA^astls). - «OBiiillTI» W66i p. ft t 6 . 
f>Meytptt«ii; Tootte • M i l t bro«di thlclt almost afametrleal. Crown ereet 
t r fan^l t r t saoottii otttar aorfaea nearly f lat* fnner sarfaee isodanitely 
eottvax wf tb ffoe atrialfosa eirteBtflnff fro« basa towards apaxt apex abradedt 
appaara to b« bloatt margins ^atljr earvadt tblnt a l t#t l j r aarrated aaar 
baaaS baaa fjantly ar«teed. Root brosdf tblefr* alightly axtaada latarally 
bayaad anavallad parttra* astar aarfaaa flatt laaar aorfaaa gantly 
eaavaxi lateral mrviaa Irrapolar* apper MroiB earvad* lawar mrflifn 
ahallavf «adelatfa«. 
Waffllit 
wfdtli 
ThlfAcaaaa 
Crawa 
1.30 
3,3B 
0,<W 
Root 
1.3P 
3.95 
l.tf» 
h aotltaryt alfflfttly brakeat taotb sbawtaei afftnUfet wUb 
C»rrtm»tm eaartaal waa faaad In ttia iilarafatnial aaaoMblaine af tha 
IW 
Ravlpada b t ^ . Rowtvtrt QUT tpMincii dOM not IIIOM the ftrttitiieitly 
scvratr<f marofnt. Thit iptQlfMi hn§ tiirlf«T hpm rM0rd«4 bjr €hot« (19S6> 
1^1 )^ md Mslimtl (WM) fren tli« R«v1p*tf« t re t . Our tpeetnm eleicly 
rmtirttlet witli the fom fl^iured l»y Ohot« (WWf p i . I*f f ig . I5)»b«t 
dffftrf fro* tt fa befag mmh tnaltev fn • ! • • . tbtt tpeefn* bsi alto 
bem dM«rlbff<l by Rtii»rt (1()I0) frfm tbf> P«fiti b«ds (iloemw) of Bsrat 
b«t env toeetmrn Itelct tb« j^itMliient MrQfatI • •mttoaa of tbe ftomete 
forat tsd t l fo flbe» §mm dffftr«iiee ta tb« sbape of tt>e «roMi. 
RtffOgUory of type matwtal; ASWD Cat. Ro. IP-IO. 
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Pitta 7t flfara 14, 
raye»aiftat (<»T<aiittif») fyaoawn OWISS» iTOSf p. I43t p i , 3t Wf|. 7, -
STO f^fP, 1«>m, p. SOf?, p i . 26f f i fp . R-7. 
Cwcliwit^Uw (^Tloao4ttnl fraatwni OASgn. - O m s , l«F6, p, S43» WG t^ 
pp. 
ffatertntten* tootl> I s r ^ i hroadt ttifekt t l l ^ t l y (rt>lf<|«i«. Crows trtaepilari 
tRootfif narrow* beeniea broadaaed at basai oatar tarfaea flatf Inner M « 
eoBvai tfttb dtatlaet strlatloas fnargla^ fron baseS apax alffi^tljr abradadt 
(laatljr daflaetad Iswardst aar^tai tbln* tsootbf all(fhtly eorved and 
larratad at baaa! baaa arebad. 8oot broad» blforeated* tbtek» low* oater 
•arfaea ainoat flatf Inner tarfaee atraarily eoavax «ttb a eadlant vartleal 
farrow* latarol aar^las roaadad* oppar oarqla eoavaxt lower «ar(|lB rafber 
daept aarrad lawarda at nlddlat twaotb, 
niwaaalawa Ha aw,); 
Crawa ap^^ 
H«f#t 7.88 8.88 
^Idtb 16.66 I7.3S 
Thfatnaaa 4,00 ^.00 
Bawarfcat A alaala taetb of nar^atblaat fraoawii waa faaad la tba 
F^arlpada aatarlal, Tbla aaaalaa Is ebaraetarlaad by tba ^raatar braadtb 
af raat tbaa tba bal^bt tad by tba pra«anaa af a dlttfaett »»dlaBt vartleal 
farraw aa tba taaar aarfaaa af tba raat. 
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ffm thu Vtarf|^ «d8 t r t t t C. f w ^ u f t wti <l«i«rfhed tnd l t twtmt«4 fey 
% • • • (1<9{^ > feat eur tpMlaiAf) dtfftrt In fctvtn9 a lar^iir t ta* . fttaart 
(19W> d»teTfb»d tMa «f>«el«t fnw tfet f»«a« fe«di («l«eaiia) af Batw 
•ad a aanparlton af a»r fom wH^ tfea Baniata tp«elmmf feaatad la tfea 
f*al«fMitata^ nivlatan af tit* (*«a1a«ile!il Sortey af Tadlat Caleattat 
<Q.<5,I, Typm ^<W^WS7)f ravaalt tftat tfea Rarlf»ada fom la alotfly a l l lad 
to R.«.T. 1>na <>^ SR (<{titartt 1*>10» i>1. 2A» f l« . B) fe»t dfffara la fe«la« 
•Oflia«feat lavffar l« alga aad feavliKi a ratfef»r irra^alar eoraaal naviila 
nenr the feaaa. 
Rtpoaltory of tfpa watarlal; MiO'50 Cat. ?lo. MP-ll. 
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!*!•%• 7t flflrwT* 11, 
C«Mf»rt»t (l»Hmo<fOT) Hi<>»tBt UWmimmfi |« niMEB sad BIWLfit l«41t 
0. 4^1 p i . W» « « . ^. 
Catt^trtM Hifcatw. - mf , M7P (W67)t pp. 716.717, p i . 1P4» f in . 2, 
Ciir«^af»i»i>t Hdb»tBl Cy>l«iwet«Mt). - fiARBiCK atiit SCB0t17, WtSit p. SP, -
PETER, W«l^, f i f . Wt. 
fiaterlptlowt twih M a l l , bread, tltlek, i l f t^ t ly asjnmetrleal, almott 
• t r« !# i t . Croim tr laa^lar , attadipd to t!i« fa l l «1dt% of iha root, 
eMftrfettd iit hat*, tapvring tmrard* apftx, ta»oot!>f oater tarftie^ r»th«r 
f l a t , lanor aarfaee «oiiv*x wttti ftae atHatfeai raaataci fro« hate tonardt 
•ppxS ppax ae«t«, t l f^ t l j r d«ft«ot«d; inratRt dtttfpctly tarratad, 
•ffmtlena vtrf prOMlaent at l)ai«, deeraata tawarcto apax aad df a aat befora 
raaettiafi tbara* bata aarvad, bavtao a l l t t l a dowaward «it«Bt1oni af 
aaasal aa mttt afda tMa aa laaar aaa, partfealarlf at tha aifddla. flaot 
htfaraatad, broad* aatar aarfaaa f la t , laaar farfaea eaavax, Qaatljr 
f laptati tawardt tavar a«r<ftR «r<tti aa iMpratttaa af a vartfeal aadlaa 
ittleat* lataral mrtitat (rravalari appar mr«ta dtffaraattally aaarax, 
BMaatb, lewar mrf la Irrafalar, fairly daap. 
Ptiaaaalaaa (i» am.)! 
Ralvlit 
Vidtb 
tfelalmaaf 
CffKB 
•!l aWp 
B.93 
l.OS 
laaf 
?.9S 
S.8S 
1.44 
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» f t i t t ; OirelUfiitMwt Uitntin I t • Mill.kittMn gpeelM ••<! eoMmty 
•eevrt tn tlin (^rthbeea • • • . Tt I I M be«« recorded fren Hm T«rtt to 
Rio do tantorof ladolro to off tti« Comorooa oret of Wott Afrteo nod 
from sootlioni Bofo o*d ^olf of Collforolo to Poto. Hilt t|H»oloa bat 
• I to boon foond In the Todo*Ptolfle roQim. Tbo tootb of Cariftotblwot 
Hrtiotwt from Barfpodt eono noil witbin tb« r a s ^ of tbla tpeolot at 
lllattratod by Pofor (I96fi). 
Ocoarroaoot Baro la taNfilo C TTT/l.?. 
Hopotltorr of twio «at»rlalt ft«OSO Cat, Ho. IB»-12. 
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Plate 7t flfar« 12. 
Ttoqamiliditew menHptMli PORT, W6!i, p. » i , p i . 4» flf lt . S-3 (ft<» 
CStrrfelr tiid S^altat 1^^). 
Pwerlgtioat T««t« M M I I * broa<l» tbfelt« tynvtrtRal to t l l ^ t l y ^ll^aiit 
•rcet. Cnm ttfM0il8V» ••mrow b««4MlnQ wld* nt bttey tnootli; outvr 
•urfMA flett taner tBrftet frmtly eeBYmt with ftnt t t r f a t l M i In •««• 
Cf>eet«ffBflf 9pmt teatef ttrsffllbtt MirgfM •Inott ttrat^it to gontly earvod 
• t fets«t tsootli' or very ftaolf torrttedi bat* orobodi ooaml oxtoadf • 
l l t t l t lowor on ootor tbaa oa tnnor sido. Root btfareatwdt broad* low* 
falr l f tlilelt; oator torfioo alnott f l t t i taner tarfaee eoavox ^ntlnq a 
doci>* Modttni fort1e»1 froovo* I«t#ral mrfftat tliortt eoavoxi vppar 
Margin Qtntly eervodf l0M«r mr^ifn doopt oarrod lawords t t mfddlo* tlAOit 
•MOOtb. 
MWBtlfii ( l l Ml)? 
Sun. itf^ ^ 
i lol#t 1.68 to 8,00 OM to 1*14 
»«dtb 8.90 to 8.44 8.^6 to 6.11 
Yhlditioff O.M to 0.78 0.9fl to 1.08 
Woworirt: Sotorti tootfc of Corobttbtaaa la oar Mt(>rl8l roprotoot 
Coroiorttow •aoollotnU ( f o w ) . C. tooHalaata ft olotoly olllod to 
Coroitfbt^y l i a b o f mS b»f booo oftto ooofMod wiek f t . Qorrfok md 
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^^ • t ts (1963) el)fl«rv0d ttett t« ftr •» th^tr t««tti art eoneer««<l» bvtft 
the speef<»t hw99 alaost tt>« san* tlicpt tK<t f )«• •mtot that Iti 
£• HwfcatBi ttotli •?• ••rvttcd la both tht Jiiwt trtilla ta € . wacaHplawU 
towar law liat •M0tte.«4lir«<l teatti. Both tarratad and tsootli adticd taath 
of £ . iMiawHpltfalt rapviHrantinfi lower at well at npprr javt voro foaad 
in th«) Rarlpadt mterlal and tkajr thow elota vetimblanea to tliota 
fllttttrated by (^ Trte«r aad ^tialta (lo49| fiff. 22). 
£• QIMliBifiSlL*»* ***!x^  reportod ffoai Cviiaf Poarto Rleo» flartda* m.e. 
t t tiat bees daterlbad by f^y (IPH^) f n a the ooaittl watart of Tadfaa 
reslos at a tyaeayst of Carebartat Hatoatat (» CarebaibiaBt lt«a>at8t), 
noirovart follottlnfr dterrlek and S^nlts (1963)» tb« aatbnr eoatldart tbat 
C. Hafratoa aad C. waeallptawlt are two dftttaet tpee4et at apilatt r^ jr 
(IftTP). thft U the f i r t t record of £,, MeBHetanti fvon the Bartpada 
bedt. 
Oaaarrwee; HTB la tanplaa A Vl$ C TTT/B-l. 
Haaotftory of traa •atartali MI08D Cat, Wo. W-W. 
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CMttt GAtEOCEtDO 1ltll«r md B M U , WVf 
^'f'^ ^•^iMmit wtttM m tow •B«ctM »f C»l—eTd»: 
T| llt«nitBr«t •(»•• dliercpaRejr •xt t t t rt^ardlng th« plMflmmt of fo f t l l 
tMtli of <^ Bla<WTil> to Its (Doefosf •otobljri 6. edwow «nd £. latJdoog. 
<^leeeorde ts a woll-ftwovn ffMm of eore^arlifafd aliaTlcs. T6o afaaiMi of 
t«oth Is OHO of U§ dfati»{io1»h1ii9 foatitro. Tooth ore lor^t ehlf<|ttOf 
iorrotedt linvlmn a eoniilox aatorfor aad a itroaciljr aotetiod f)Ottorfor 
sarqla. A ofaih«r of woflcoro (Hnooast t^f^i ^ t^roaor* noSi t4irfeliot 1906i 
f>oiiia»> t915 and ottiora) doserlb^d ^looeordo at Itavla^ afnf lar tootb to 
both tbe Jawi bet ^ l t « iWH) obtorrod that tcotb differ In tho appof 
and lOMor \m9 as ieen In fialpooor^ orotlfoft o Soeoat spMles bomod 
In tbe Britlsb Wosoan (Wataral Wlttoty), 11>o shape of teotb la earih 
Htm dapoads opoa tbelv loe«itto«i wbevotn tbff show a fvadval ehaafio la tbo 
doorossfOR of erowif laarfilaal oorratlons and rolntlvo broadMlat; of tbe 
root tawards tbe ooraer of the Math. 
ta the ovit £• adaaoaa aad 6. tat Ideas t tbe two eloseljr allied spoolet of 
golooootdot bare boea oftea aoafased aad nialdaatlfled. This alfllht bare 
oeoarrod dae to the feet that Afassla <M4fl)t who aatbored these two 
•peeles» •eleetod aaterlor teetb as type of f . adaaom while widdle aad 
lateral teeth as types of £. lotldoos. A few earlier wotKors tried to 
dlitla«vlsb betweea the teeth of thes* two spoolea. Mblle Rmoas (V^flP) 
eoRsldored that £. lotIdeas differs frow 6. adaaoas by barlnq low erowat 
sabeqaal serratloas ood larfor root* Fowler (If11) fare dosorlptlea aad 
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flfttttnitlo^f to Mhm th»% th« Mljr dfff«rme« b«t««tn tlt» «§• ft th« 
broHtr !»••• aad !aw«r erotm of £. lettdwt. Hairevert itiilt* (1926) 
Ofifnod tl«»t tf«« tfirtli of R. idioeM dlff«r froa 6. iiUilflUL ! • Iit»l««i 
eonvt* tfittrfor ind potterlor eeroaiil evBtoort md tt)«» mtorlor terrttfene 
•re wpTf ftn« md quite different fron the eoerte dentlettlntlott* on the 
Doaterler tide. 
fttm the ehore revleirt »« etenr pteture ret^rdlnq thn dtffereneef betiieea 
£• •^Wig— wd £. letideii e«er t« . Tf rowler ft folliMedt thee heth 
the ipeefet epnesr to fie tyaeeyMewi beeta^e the breeder btte tud lower 
ereafR differentfetfe^ £. Ittfdewt fre« £. edaeeat ere the feattiret titasllf 
exhfbtted by Itterel teeth tf tented «t the eerser of the fionth. 
Tn o«r ntterft l f eetjr one type of teeth tiet foeed ehffh elotely reteirtiles 
£• filSlfilSL • • Aittrfbed e«d fl<i«re<4 hy foifler (1911). Te the ehtwiee of 
teeth thewtee tllfenee to £. letfdeeti ft ft aet pettfhie to eenRmnit 
«oe« the feltdfty of thete two tpeefet. 
14T 
Plat* Itf fl0«T« ^t t«xt-fl«nif« IS. 
C»|gog»trdo adwueag ftwutta. « FOWLBRi W l | , pp. hJ.mt Mgi . 90-Sl. -
80R/lirrT, |966» !>. A 76» - CASS, V>ef, p, 16, f l ^ . ft7. 
6a1«0—Fdo lutidwt awtttg. . STOART, WK), p. 2<»2, p i . 26, tig, B, 
»?«ier<rmowt t««th btoadi eo«pr«tttdf tit la, obllqua. Cnwa triaafitilart 
eonprett«d» tnoothj oat«r anrfaeA alnioRt flat* taner aarfaea eoafcx* wttti 
8 tm fine atrlatloas ener^fn? ^ron basa* tpex aeata* defleettd to oae 
ilda* oar^tas (n«|«at> lieael>#>d antavtorly, aatelied paiitarforlyt aarratfens 
ffna ««eept aaar bata, nora eaaspteaaat hp\m aotctb; haaa gently earvad, 
aaanftl axtaada daiinward on aatar tbaa an laner «1da at nfddla of baae. 
fioet MdaratalT bifaraatad, bvoad» law, tbiek, axtaadji latarally ap to 
baaa af aromi, oatar aarfaaa ratbar f la t , faaar aarfaef» eaavaxt bavins a 
aballaw, vartfeal, wadlaa faaltlaat lataral aiar<ilaa altert, aoavaxi 
aaoatbi appar awr^la aara aafvad an lanar afda, lawar mr«la fairly daap, 
earvad lawarda at vlddla, a«aatb. 
Piaaaalaai (la i . ) ! 
Halfbt 
Wldtb 
Tbldraaaa 
vyi^wn[_ 
2.SS ta 5.SS 
7.W to 10.00 
1.0R ta l.lf; 
»aat 
2.77 ta 4.5W 
«.W to 10.77 
l . M ta 1 . ^ 
Ta tba iarlpa^fo ftab.taatb aaaaiibla9»» tavaral taatli af 
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l?»l»«»ty<^ wtre rMOVcmd wlife^ tliw eloit v«teiit>l«iie« te £. >dwe«i 
^fpttsli. Titftjr •lAitbIt eMif»r«fttd ermn ttavtBH t«mt<M) mTflot and 
•o<f«rat«1v broad root and il)A«r a eoattd«rab1«i raBim of vartattoa In th« 
9haptt and alta Ctaxt^ftfiara 1^). 
fialaeeardo adaaew ft a emmoa Mtoema apaef«9 but fa atsa knomi fre* 
flipn«r Cretaeeosa (Fawler* 1911). frtm fli«» Rarfpada ar««» n, adwieaa baa 
earlier be«s r«f»orted by Kabaati (1966). 
fteeoeri>wei»; Abaadaat t« rare la aanples Afl/2-2t ^ VU C TIT/3»2, 
RepoaUerv of iftte Material! ^OGn Cat. Ro. Mp.id. 
im 
f*fBW GAUgORffmrm Bitl«vf SItt WU 
6il«d»litiw MwalBt PilgTgysUg tnd CARTER, W48t p. IRSt p i . 12f f f« . m 
%igrti>t<<wit ToAtti ff«all» btoatf* fA)H t^Mii ^urtly l>rel;«8. Crmm t r l M f s l t r i 
•MMtkS ovttr tavfiee f l t t t fan(*r attrfae* pnt ly emnrtxt wttti dtttlaet 
atrlatlwit •xtaiidtaf f r w base toitarfit apvxi m»#it aeatw* aaarljr t tmi^ i t * 
narflas skarpt twofttkt t t r a f ^ t to slfl^tly teavex* aatertor «tri|1n 
slt^ittjr tlatheit aesr the ^)«xt t>ase hroadt tKOOtliljf eatvadt aaamil 
extant lONtr vpm oatar faaa* iceoadnry eaapa t«il1f tttrea aa hoth 
afdatf frrafralar* daerattla^ ta alea tawat^ lateral m4 of haw, Roat 
bffaraatadi broadflawi a l t # t l f axtenda laterally bayaad aaanalted 
portloa* aattr aarfaea aenrly f latt laaer aarfaea atreaaly eaavaxt 
baflati a aballawt vartfealt natftaa laetafoa* lateral mrflttt trraflnlart 
eaatax* wfupmt narffta gaatty arakad* lewfr mimla aliUhtlr d«ap la tafddla* 
aeaatti. 
Ratflit 
Vidtk 
Tlitakaaia 
crawa 
2.44 
n.77 
O.fS 
ta»t 
\M 
R.R8 
%.n 
Wafattta! A aa l t tam partly krakaa* taatk kalaa«la9 ta ealearfciaaa waa 
faaai la tka Rarlpaia mtar fa l . ft fa tdaattaal ta tataral taatk af 
ISO 
frcHu lower "^ertfury of ^tmm, l!tf« fa f»jp f irst record of f^ wleorfiloBs 
narruhtf from tfn^ Tartfan reofon. 
RenoiiHorv of tvtw ii>gt»r<ati WIK^ n Cat. *''o. Mr».i«", 
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nwitftrf«ttt s«rr» '^im*»H 
t»1«te P» ff«ittri» 16. 
nfwtinrlttls terra ^ffi'^^T?, 1P43, np, ?S7, 302. - ••tnnn.lKD, iPfo, p. I F O . -
l«01f pr). tn^-'flT, p i . ?F, f !o . 10. - FtmEH, 1«11, nn. lUlit f i fw. tM-SP., 
M^^ ^K, !of.p, „ . }m, - *^ ^R '^i, r r r , n. i'^ «^ , fin. *". - f^^*^'^., IOP6, O. "4?^ ; 
WW, n. 6TF, p i . Pr, flcrii. 1» 6. - ^nnil^TT, 1C66, n. \ 76. - CI5K, 10A7, 
p. 16» f l « . 7Pa. 
Ppgcrfptton; '''oot^ IsrcrfJi hro^di co«^ T«W8«»dt raortprately t»!fc*r» ohHcine. 
Crown trf«8nalnr» ftlevatedi .wp11-crwire)«»e<ft swootliJ outer sarface ratl»#*r 
f iRtf Inner surface qentiv convex wifft distinct vertlenl ttrf^t^onSf 
aoex sHo^tlv hrokent apnears to he sentet deflertertJ warolns shsrot 
prominentty serrttodt serratlors eoarse» frradaally Increaslno towards apexi 
abraotly endlrc lust before reacMnfi anex» leavlnn t^e reisalnlno marfflns 
tMOotlit one marofn eoaeavet otlser convex* base arcliedt ena»9el extends 
a l i t t l e lewar e« autar than on Inner side. Root hlfurcatedi wel l -
oo«orassad| hroadt lowi tMckt outer surfaee sllobtly concave to f l e t t 
laser surfaea strongly eaavaxt with a sliallowt vertical Incision at 
islddla* lateral aarQlot fhortJ upper tsargln saiootftly areliedt lower 
•ar^ln deep In silddla* saoatli. 
DIsMMsloas eta — . ) ; 
Ba1#t 
Wltftk 
'Hilekaais 
^SSaBL 
7.88 
16.00 
4,00 
»oa| 
8.11 
IA.44 
S.00 
!R2 
R<WMiT»t: Hwi<i>?ttt<» f r m t« ^^^ tyn* « P M 1 « I of tV#» mmm ^inw^prUtlt 
«<fM!i1»' midi In oor «<«itorfii1» I f l« r» r^»»<«»ntp«! hy « 90l1tnrvi ullqhtlv 
br«ilf#»'» nrtfcAnm. P, ig r r t ! • efmraetertiKiH) hy t«#t»! Itavinn i^rratfont 
w»>lcl« lncr«aji« In «!«« tonrtir(t9 toex hat ahrontty terminate h«for«» 
renelifnf! thpr<«»i Iftavlnn thf» rest o^ t^e warolns to be Rwootb. **>« 
nr«»swit i»r»«»rfp»«»tJ t« sfpillar tfl lat«ral t<»i»t'' fl«|irir*»(1 by FOWIMT ( 1 « 1 ! ) 
from tf»« "^locwp of N«« Tertey. "^e l l lo i t raf fons of t^<s in«»el*»i 
nlvpT! ear l ier t^ y ^^arfa (\*^t^) and *^ofi» (l*>r*>) frera the narlnada bi»d«f 
ar« also annarratly Identical to oar fom. 
^e?nlorl8f.l8 warra Is a well-ifnown fosiooolltati s»>eclf»s of t*<e '^lofene aad 
has bppfj rftoordfid frfri r>orwa bv 'loptHnt! {I»f)l) anfl fmn t?»e rorlnart?* 
bed* by ^ortak (l'*r'^>f HsosP (I'^Pftf 1«^ ?*>), %mn tl^*^) and Mflbaotl (1<^66). 
neearrweet f^re In <i8^n1e 1 ?V?-1 . 
Repoaltory of tvoa aiataTlal; \mi^^n f a t . Ko. Ml-16. 
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n«ia« «YT»f>PRTf»^ ' «iillpr anf» "wile 
^l9t« Pf ff(!TOr«» !^ . 
nynonrtfm 'Waller find H«i lp. - IIOR^, 1«?!^ , nn. 20P-200, o l . Wf «<?. IP; 
tpxt - f f f i , f a . 
f^eserfpt^on: Tooth sn^illt »>roart» «<wpwhat ccwprMnertt ohllqne, Cttmn 
tr*RB<r-3lnr» narrowf beconfnn bropd nt hase» sraootbj oater surfnco f l a t t 
Inner sttrfene omitly convex wlf^ fl««» «tr!8t<oa« mmnlnn from Hsise 
towards Afxncf 8n#»r acttip» sHfliMly rtpflpctert* aarnlns «tism» obliquely 
ttrslrt^l to nentlv cOBV«»it» sraooth wlt^ serrations «t !>««<»» werratlons 
flr»# on oin» «ftf# nnrt conrsf on t^f ofbpr sidei b««« arebed. Roof brosdj 
lewt tMc^J oot#r tnrfteo ft»it» Inner sorfao* utronrf'iv renvpx wUb « 
r»r t*e«l Ineltfon nt mlddloJ futi^rsl mnrnlnf fborf» «Ofi»«e» BnT»*»r 
Msroln Moderately aretied* low^r warcrln flflit» very «llobtly wrlnVle*. 
niaenilont 
Relnbt 
width 
"nileVnet* 
<IR jm): 
rrffwn 
9.4^ 
^.00 
n.To 
*Q0t 
1.92 
F . l l 
1.1? 
W^nartri: "^ i * nri^sent floeelnen elonely retenbles w1t?« tbe floures of an 
Indettnslaate ipeclet of tbe CNMiaa WfPt>rt»a l a l l e r and lleelei deaerlbed by 
!F;4 
f^ori (1«tV>) from the '«'!©cMe hertu of Piltsoref nenr Parlpsda. "^ ewjirl 
(loF») d#iier1h(Hl a «tnll«r frnm trim t^fl «1ocpn«» of fCntcf! wid niisipd It 
* ' Wfponrfon f>er»<. We oMerved w1n<>T vtT*jit<on !»n»e»«»wt t^ *» tepth of 
tM« snMfps. •**« 8n«c^ i^ (pn trtr>\ ''artptda closely rpswMpfs ^. Korat fn 
the ovpraM ii^ noe ond site nnd cones well wItMn lt» rnnne. Thf» Is the 
first recnrd of t^ <i^  «T»pfi<e« fro«! t»ie Pnrfn«d» Keds. 
Ore»rrenee: Rure In sjrmle ^ ^ V ^ t . 
IFS 
HyneorloB wwclott ygll^r una RraJe 
narfl»H«g (HypepHon) wagletf ^mi!-:;? md nmV'., !P4l, p. 34, t . x. 
Curfi^ aHim waelotl. - n*.Y, 1«7P n«>A7), op. TIJWII, t»l. Ifir, f|<|. 2. 
nynopH<)B WBclott "guller nn<l Henle. - flOR^ , 10!V), t<«xt-ft^. Ph, c. 
t>giertt>t<eni '''rotti irnallf rntl»f»T hmadt tMck» «wwir«s8«d» oMIque. Hrown 
trtfts(nili>rt narrowf hmti^Bnt*^ at hage* oat#r tnrfaef» f is t , lan^r nurfaet* 
eonvfmt w<t!> fine {itrlatlonftt apex hrokent appears to be aoute* narfjlna 
sharp, pro«»lopntly serrated at base, serrattons on one aide wore coarse 
than other, base broad, rrentlv artbed, e«8«nel eKtends niore domtward on 
onter than on faner side. Root broad, low, noderately thfcbJ ooter surface 
nearly flat. Inner stirface »tr0B»ily convex «>ltb a vertical Incision In 
wIdffleJ lateral narolns short, qently convex, smooth} nnper fnarqla 
convex, lower mnrelo flattened, smooth. 
Pt,ffffi<ffi!i (Iff ,fffi,); 
Wei<jht ^,rr !^.ii 
width 6,nn 7.«;R 
•Hile^aets 1.1« I.W 
Reaariri; < tladle* Isolated tooth ef Hypoprlon was found In the Barlpada 
Material. Tt Is alwost Identical to the third apoer tooth of Hvoeprlow 
waeloti flmired by Horn CWSO). T|,« oresant tooth differs fro« It only 
la the aMtttre of serrttlaas, which are wore dlttlaet and oradaally deerease 
1S6 
towards thm txtrt^ftv of ffrt* hnnm of erowB. HOWIMTMI thlg dtflttnAttv* 
feJiture cft«<»« wtll *fff»»fB tfto ranfrn of vnr^nHon of t»eth <« th»» t«w, 
nyponr^ en 'awelotf orewrg In ^ndfnn eoftstiil wiif«r«. Thp l«rgs«t re!ir«»«cmt«tWt» 
«nnronlinflt«ly ?ft lReh<»s In Iwnthf hm b«»en r<»eorc<«d fwwn ^alah«r» w«»t 
cowit of Todf?. WowwoTt tMs Is tht first reoord of thl i »ppel«»si from 
tb« f4irlr)iidii f*«d». 
f>eeurr«n< f^! Rur^ In ttinple C ITT/n-1. 
Repository of tmp watorlalt ?«n<^ n f m . No. «?f»-!P. 
!S7 
niatu P» ri^^n I I . 
n»«oyff>tlow! •flotli nfflnllf hrond, ffloderatDl; tMrV, Ahltqan. Crotm »mm^»t 
<^onfeii1i Rwrrow b«;omfnfr hrosd at hat«» MmMtttl outer fltirfnee f l a t t immr 
«OTfac« eonvtxf hav<no fin© atrfotlons rtranlnn froa bwe tos^ards apext tf»i»x 
auH-aentot d«»flpcted to en<« ild«»*i »wiT<!f!n!i eotieave on one g<d« and eonv«x 
OB thp ot!i#r §ld«»t fmoot'' exeapt at hasai rtantly canriMfl aecondnry emn m one 
aldet nmnUlf with eedirlatfnn narrrln. Root hroad» !ow» atitmni ootar tnrfae^ 
a1)ao«t f l»t» In i r r ^nrfaee eoavpxt wUh a stiallotrt vert lenl i median Inelsloa; 
l8t(»»al warnlos convnr* opper warciln owt ly roaypxt lo^^r warqfo sllrthtly 
dfippt eorv«%d In wlr^dle. 
niwfnMorg (in i«i.)t 
Croagn Root 
He!*|ht ?.r^3 f».4d 
i^dtb 6.?2 7.11 
•^Icl tnwi l , t^ K7P 
f?»»!iar»a! ^ jiolftary» itall or(»ff«rv«dt tooth h«»lonofno to OMUK Hypoorlow 
was recoverpd fro« the narfpada hedi. Tt doaa not dhow roscnhlonee to any 
daaeHhfd sneelpg of this rranot. Probahly* ft belongs to a new ipcclM hat 
more aneefnaaa ar t rti|afr«d bafor* a naw t H v f a l Bwn# c«« ba afl«f<faed to I t . 
Tka Tndfaff •paafntn wax Madly ebaeftcd by Dr. S.f».Apnl#oat«i ra l l fora la i who 
(nertoaal eoMvaleatlont 1072) eoafltwad th« Idantlf lrat lon and eoaaldarad 
that I t l i probably aa uppar raar tooth of Hypoprloa. 
Ocearraaeat iara la tanpla B V i . 
Hapotttorv of typa i f r i a l ; AlOGn Cat. No. Hi»- W. 
!fiP 
f'mm *^M,mtm milftT ma Benle 
fifct^ifUt (^MlBim) mHm^m ^Pttj^ n and BEHIS, I P I I , p. !?P, pi, p. 
Hereliitrltit (ffcygoitoa) mBII»rl ?AI^ 2RCTRWKS ( fn f t i t ler and nmU$ IP41t 
p. W)t f l l . l<?t f«(!|. 1 ) . 
J^eoHedOfl latlenidwi Wiill«r tnd Wwle. - «?PRT^ nEe, io64» »»?>. 571-!^3t 
tim, 9"% R 1 . !W («t g y i i j . 
osrrm»t cy11«Jrtr<c«t» iwoothi outer sarfuce alnofft f l f i t i loner jorfece 
erently eonvext wUfi fine strlatlowf runulBCi from tfee hni© towards upexJ 
Rr»ex seQtet sHqhtly deflected entirard* werttln* entlrei tlilcki bmn 
sweotMy carved. f?oot tfflnllt hrosdi requ!«rt le«»s develofted on oater 
fli«B laner sldeJ aofter narrtln nently convex* lower warolo nenrly «tmlrtl«t, 
HelQlit 
widtii 
TkleitfieH 
P-rowa 
1.00 to 1 . ^ 
1.«W to l .W 
O.R? to 0.«? 
Soot 
1.00 to 1.6ft 
2.45? to ?.EK 
i.if; to \.V2 
Bomif i i TM the Rarffiada f l fh MlerofoBotl e««eii>li1eflet seveml l«o1iited 
t«*t»i of SeoHodow were roeevored. T|»«y gtitre tf»<» overall »l«aoe and 
• lae of tlie taalli of ^oHadoa latleaadna at l l lnatrated by Sorlagar (1<J64) 
f r « i ti*« Tadlaa eoattal watart. 
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*;^ eflHCT«fo« lutteaatfat fg • frun Uvinpt eentinrntnUf restrteted S!!)«fiff>t 
»ind attiilnff « faRxInom s ly* of •h«»tt 660 nm. ^arH^r j t^^ i sn«el«fl wns 
rfteorded at ^ itn-alrew HT '^utaa tart Saranqdhar (l^mi fj^^tinmrt 
1®64) from the tankf ar<ma ep to a dlstaaed of 4.P bmst of f Ro#»8y coatt. 
Howevert thfa t» t»»«* f i r s t record of 5. lattea«d«g from thw Harlfiada 
arwi. 
Of!flarr#i^ e«»: Freqaest to rar© in »mm\c9 A TT/2-!?f "V TTT/!i-i, p ? / | , 
Renosttorv of tynw tMiterfalt 1«0f»n Cst» Tlo. fP-5^. 
\(o 
ffcr». 1?-13. 
^^fgcrtptJQ^l T«•et^ s«a11f brond» tJilc'tf oblf<jnp. Crown fonlRAlt mrromt 
bfcoalnn hroart at bsifff smootlif owte? flttrfseo alrao^t. f la t * Inner siirfnee 
s l f r^t ly convex* with tint • tr latfons erw>rolnfl from hajiei 8n«x neotpt 
s u b t l y defli^fttpdj jwrolm rethpr tMclt» sraoot^t iip*'rly strslobt on fincprlor 
sfdfti formfjKT « BOtch on fftp no«t<»rtor sld^J bn«5«» wod«rit*»ly hro«d» ftttrredi 
soeotidnr? casjs on one 8fde» snstillt wfth convexi smoothi «arnfn. Root hroadi 
lowi thtc'fj ont«T iorfuBe f t n t i Inner S'lrface f i i fr ly convexi w<t^ s medlnn 
fiuleus* later?»l warrjlns s^ortf iwootht upp^r m«r«fn cmvfHt lower «ar«?t« 
Irreqalart «l1?jht1y deep In middle. 
mweat1e»» (la m.): 
Crown Boot 
He1rd»t l.t*) 1.00 
WIdtli ^.*^ •^.46 
Tlifelraeta f).P? 1.0? 
Reawtlttt Ta t!»e Parlpada materlalt WHaoprleao^a H represented hy 
Wtlaoprlaaadan (Preto«yqawia> oHqeilaiti orlqinallv deserlhed aad l l lnstrated 
by ^orla^er (V>M) f ro* tbe waters off Java. Thla aoeeles bat al«o been 
recorded fro« tbe Pertlan <?i»1ft east and we«f constat of Tadla* 'Htlalandi 
Walaya aad ^adara s t r a l t t . 
Oeearr«aea! Rare la tamile « V l . 
Kaaaalterr af type awiterlal: «ORn Cat. No. w»-?l. 
1M 
'^ ohywm \m\ni (fmifirt Griff ith, and SB«t!i) 
^'iJitf' P| ffr?aT<* ?. 
raHRtm And ' ^ n i ' R , i«»6?^>. 
«;T<l»frwa Iwflfit (rwr<i»y, nrlffUhf anrt S«lt»»). - aiRHTCP and SCRHLTZ, 1<J6!!, 
"i^frtfftlow; T|»«»tf^  snallt narrowi broadeaed at hunet th!e*ff obl1qa«». Trmm 
rrfanntilort saootbi ont4»r «firf«i«p R(*8rl|r f1nt» lB«i»r stirfaep efcntly convexf 
with find atrlatlonsJ apax r«th«»r anato* raairiln" afjarpf saiootht atTa<«(ht 
to •lfc!*stlf etirvedf posterior aide notefcedJ base hroad» smootbly arebedt 
teceadary cotp smallf ronffaM to haaa en one i*da» CMWtly eoaraxf rattier 
anoot)*. Roat blfarfatedt broadf lOHt braadtb exeaads total be!«rt«tf tftlekJ 
oatar tarfaea flatf 1aBi»r surface eoarext lateral marfifns short* frrefmlari 
aaper Manila eaavexv lower narqfa deeo at wfddlet 1rre<ia]ar. 
!?.tMtHlgfff ( i U U l : 
Crema Hoot 
H«<«(ht l.lR to 1,W 0.76 to 1.66 
Width ti.46 to :^M '\.^^ to !^.w 
Thfeiraess 0.40 to 0.P5 0.66 to l.OS 
BeHnr»s: •Peroral Isolated teeth of '^hyrea lewfaf were foaad la oar 
•atertal . A eaiaparltoa of Parlpada speelaeas with th» deatltloa of 
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tt!iit tbuy »r« td«nt1e»1 to l a t t r t l t«i»th of tMg tni>eff>i. 
*?nt»frB» !«»f<nt f» • eeMODoIltun injMilr>R of fs»««•»!!«•«<! il<Mr(c8 unrt Qf^ftrnlly 
OffMW In wifw witcTg. Tt «tis or1<!fnii1l? r«»C0T<1«! ffom ^^ onth Toaiti 
'^ustmlfs* mt^ hnn al^o h»»«»n tomd In tf^ «» 'Atlantic OCWIB. "ns^  s{)<>ef(>i 
ofcwrt Is f s l r iihoin?ii»c«» In ti!#» ^i»«Ht»mi«ein» t»«<» H«rt «5«»f Tndo-r'iiefffo 
ri»Hon> ^fHnnfowif aBdnamiti. 
nf^ ,^ ,gy,^ pff,^ ff: FToqtJtnt to rsr^ In samfjlwi ^TT/a-Ot '^  T V ^ l t ^ V l . 
Sfinooftorv of tyn<» w»t»rfwli 410nn Tat. *Jo. ir»-!>!'. 
t«» 
M3ISS,»P* 
P1«t<» P» ftqore I . 
Pffei^^ften! T«»th smnllf narrow* raae^ hTOsd«t«d at hn««t tHIclkt obHqiMi, 
f.tmm f r lM^wli ir i smooth; dutftr unrfnew f l» t t !nn«r snrfaet^ <T«atly COBVCX* 
ftn<»x bloatly f)Ofiit#rt» v«rv nlfohtly rtpflpetwl outnsrdsf nsrolns mtli«r 
tMc%i smooth, mtvriot one lonof ulepfiff haei-wardst posterfoir OOP sfcortt 
sltofttlf eeovex wfth a »otct»i h»se broarti m«itly pnrvtdJ f^ondarif nmn 
Rfisallf «n on© tlde» witb smooth «dflff. Koot bro»df low» breadtb exeeeds 
totfil Votrthtf ootfiT 8«r^ce flrat* fnn?>r sorfacp nwitly eonvext• Iiit(»rnit 
stdes sbortt onp^r wi^foln rothpr cmvm* lower «aTpln slfftstly notcfted 
lo tb« nfddlei s< f^wb? t^ I rwool j i r . 
nten^stims ( la w t . ) ! 
fyoynil Root 
Reldht 0.fir> 0.66 
Hidtb 7.16 2.f»4 
*l^lclrnef« 0,11 0,^ 
^«m9tkti a f««f fsolafftd t«*tb of fjjpbyriis in oar maturfal d*» not sbow 
t l l l s a e * tn say knmm tpmim of tbo fonw. fh« M m t l y oofntod nat»rf> 
of enwR saooostt tbat povtiaos I t may bo l^n to *>t>ttvy»a ttbaro but dao 
to aaa«ava1 l ab i l i t y of tb» eo«o»i>atlv« iMterlttl or fli)nro«» tbn Rarlpada 
toaoftimis eeald not bt spoefffeally ld«ntl f l«d. 
QeearrfBfff: Bar* In saBwIf P V l . 
Bopotltory of typ» watarlal; WTIGn ' 'at . No. ilP-2?». 
IM 
<:nKAMi«r PEI*rrOT!BA 
t'Hot^i wowttswlcm Del fort t i e 
fyttt lw gqwttttwtcos n»i»ortHn. - fJlOKE, If^**, p. 677» p i , PP, f f q t . 7-P. 
^«»<>r*t>f<oni Tpf^ ff' «^al i , ^lojinut,., n f r t - t enrvpdf scjmwhat fonfenlt 
ronndprt fn ero«!»-8ecffoai sttr^ee in»^Tly sowothf w^t^ ffn» strfstfoasi 
tnfral «nd O»TTOW» pofntedJ hme hrosrtly rouurtpd wftT? w()11-d(>vel0f)(^ 
iulcnsl wsrfffns «»t<rp| tMrVf smooth. 
"<wewt*on» (fw w^>; •eta l h H f * t l.?*" to l.PPf width O.SO to 0.67. 
R«w«ytti! Prist<t Is welUfrnsmi ffenus of sfiw>^HhM »nrt Is reoTi»8ente(' 
^y Pr i t t fs sowltastcas !H»1foTtHff In the present mstoTfJil. T>»f8 species 
has esrlter bees reeordmf hy (^ese (lOfio) fww t^e Pfirtosds tres hot our 
speclnoss hsre oeetly evrved oiitltiie snd sre rather smeller In size. 
Oeeerr—eei Frequent to rere l» sanples A TT/?. i , d TT/3-Of P T / l , 
«epes1tory of type iwtertslt mWtD r » t . No. nr ' -Ji . 
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E.IO Fwlly MSYATinAE 
nagf»t<< t i l . 
Pliifff P» ft(?Hr« 14. 
nofcrtntton* •'•^ (»t!" imsiDt symetrfealt t^fcfc. Crown ««<! root distinctly 
(feraareated hy a eoaitr lctfon. Trown 8»ooth» sonraltat trl^nnalsrf 
moderately Inflwte*^. Root brao^PdJ braachiMj I s r ^ t hootr.ahanfdt dlvi»rtfiiq. 
niw<»ffwlon« (tn fm,)l Total l?©lo»5t '^.Tfi «ldt!» Ti,Pn. 
RwBffrltg! Only two t«»i»tb of f^ayatlw ntre observed In tbe Rarlpada 
raaterlfll bot tbey do not show rweajhlaoc* witb any kaown inw5l<*9 of tbe 
neotta. 
Ofearrgw^e! F«r«i In saddle C TTT/l-?f H TTT/JU!. 
BapotHory of troa waterlalt WWD Hi t , No. WP-t???. 
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F . i i rmWf wTNnfTKRTmK 
T'Utf W, f1<|tire 7. 
B|i<w<H>tf>r» r»<*>wm< '.fffTTH, l o ^ , pp. 33-34, p i . 3, f ins. If)-S2. - CrinsE, 
l«»R6, p. 343; i«P« ,^ T>. 677, n l . r p , f i n . 11. 
i l lnlstly tsysCTetrlcsil In oral vIcwJ t r I t o H a l scrfaee havinn 
f ine, vemlealatlnrt ridges. Root noderatel; broad» lowf thickt witfi almost 
8«ootfi gnrface. 
nimwiBloflg ( l a WW.)! ^^motn npftclinen: Total ! jel f*t 4.00t width 17.00t 
thlc^HMf 3.(X). 
Rgmi^ i|;lifH; n^ f1>«» presant «at«»rlal» RMpoot<^ra Is rp»>TPs«nti»d by n few 
«n»»efrai»n» of f i ra t la t f ra ! tiw*th of R. ni«!*>nrwl» orl*»fna1ty dwtcrlh^d hy 
'*1ilte (1<»3'1) from t^i* Horwo of N|«wrla. Thgi Tndlna anacfwwn 8r# Idantleal 
Iw «f»ao»>i slrw* oraanwtatlonf « tp . i with tl^ose dviierlhed and flnur«»d hy 
W!ilt» (gj»^ . e l t . ) . ' ' I * ! ! «tnae1(>s hns »»arHpr hpcn ri»finrdod fwwi tha 
Barlpada h«Nla hy Q»o«« (10F6, 1«>f5o) who (nhoae« WF*>) d««crlb*»d and 
nt««trj»t«»d two fTROWMits of t««t^ of 2.« raifhurwl w^tfft 8r# Idantlen! with 
tha taeond lateral tooth of t V NI<M»rl8n fOT?n BR flntirpd by Hlilta (1034, 
0 I . 3, f l 9 . \t>), 
nmi>urrm»n»: Fraqaoat In aaiiml* ^ TtT/V?. 
Baooaltory of typo aatarlalt AinO) Cat. '^0. ^ P - ? 6 . 
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Platip Tf flmir© 12. 
^vHohatttf Cayter. - roe i , lo-VJ, nn. ^lO-Sllt r»l. l^t ftf»». 21-l><1 Cti'«th)t 
f fq . ?f» (»p1n«»); tctxt-flrm. 7«-b. 
^»»<^y1i>t1oni Tooth hr0«ten» htroadi tb<c%» coarsely strlatedi with wpll-
nnf%e<J lOQfiftndfnal nrooves. 
ntwpnslonw (fn BOT,)* '''oofIS frarwent; "^otal he f rH ?l.lOf total width !*.fiP, 
R(inaTk8t Tfi oor raatertol* tt5« <i#ffla«i %Uobatf8 l« rftvT<»s#nted hy 
srv rp««<»»» of rwitral tiwth aad eaudnl «n1np*». Rora (1*J?'>) 
d«»ser<hpd and I l I a s t r a t M ri»ntra1 tw»t^ and taM 8o!n<»s of ^vHohatfa 
fro«i tl«a '»loc«n<» of ^'a!»«orf»f ad1ae«>nt to Par<nad«» arM» and OUT 
«»OPrf«<»as ara Idwitfcal wUh ihtm. Iloiravrri due to noor or»«ar»nt1on 
and fraqetantary aatHir*»» vaHd «nac1f!c walwatloo la not oo«slhl#. 
Oeearyaao: Rar« !n sample •'' TT/a- l . 
Bawosltor? of tvoe wataTtal; *^rr,n Cat. "fe. «"-?7. 
\m 
f^liite Pf f<«!iTe in . 
CA^V^t I«4A, pn. in*»-T!l, o ! . f^ , flcrn. 6«-«1 (gt.. £15..). 
"xcrtTtttnn: "^t^^f^ bro«rt, filtrjbtlv nret»e<f» nartly hroi'wi. Trown tt'^eVt 
t»>fc*'J tmrtnte j««ooth. 
nfwpnsJBnn M B wra.): 
f'Toww Hnot 
In •*(# nretent m«t#»Tlnl hy a few fsoljited fraqm^'nts of teptf'. "^my bwlonq 
tn Iow«r faw and iire fd«nt»eal wff^ ^^fobattts lrrffrMlar<«t dfWCTlhftd and 
ffQorad by Catfer n*»l6) from thp YnrMfw «f '^wlnfaB. "niifs «o*»fifp« la 
b«<afl d«ierfhi>d I»«»T*» foT the ffrat time from thi* Rartonda beda. 
Oee«Trtwe»t i^ ara la aasiDlo ^- TTT/n«?. 
Rapoiltery of typa aiatyrfal; ftilWn Cat. No. Mir-^ff. 
im 
niat© f , flniT*" 1^. 
'^ nftyriiana obttnt<i»» Covtpr and t'alwclpBnw. - H'tYt irTT Cl^ft?). p. r^n, 
p i . nxT, f i q , ?; <«!. j y j f . ) . 
"agerifitten: Tooth larneihroadf syfWfttrlfoli n«nt1v ctmprmnf>At spwiflt«»«d-
ii»iiip«»d. ^rmn trfntimtlnrt smoothi oatwr «tirf«ce alwo«t flat» innpt one 
OTPOtly cORV^Xf Msrolns firmly ftrenulnted* mf ip r thfai t5*«« brondi «tra<<»Ht 
'^ rtot not or*8«nred. 
ntiwMntow (in WW.); '*rown: helfilit P.??f wlrttfi 4.'^ 3» f leltowM l,?^B. 
Bwi«rtri; \ nfnqlet l io ln tMf lfll*»r«1 tooth of «?f^ ffyin|ma o h t w f wait 
femd ! • tt»« f(*rf|D»d» fMt«rfiiK '^H «pec!w Is knonn fT«« Tndttn eoRSt 
to ^i l ty ArrfttiiAla^ and ^ngtmlfa (n»y» 1P7P), Ho«r«¥ort tt>t« f« t1i» 
f f r t t roeord of 5. ^ t a a i f from fh«> i^arfpadfi heds, 
OBCBTTWfiB: « • ' • '« •»»p1# r TTT/«<.5. 
Bopetttory of typo w t u r t * ! * WWtJ r!»t, No. Mr»-5o. 
ITO 
'='HboTd«r «?rn«pROTn»?T 
f?.!i Family TRTnniIf?TmP. 
f'rmm TRTCT'T^ Rm Ifanifittt 
r i i t e Pf ffciore A. 
I>1. Xfl'TT, nn. 1 (et.. • ? » . ) . 
f f n . <>. 
wtnoottij naming s»noot»i» etjrv»d» rnther «hatTr>J aripif neutt>$ hnsft rowndw! fn 
fTOflB-sectfon. Poot nnf nrpiiervrd. 
niKign«ttoii8 (tij( ,«ia^ )^: Trowu: hetrrbt 10.00 to l l . ' f f ' i width 7.16 to ?.66| 
thtc'^fws '?»P^ to ?.^. 
Pwiif»Mt ^ few f»<»l»t»»d tM»t!» of '^'rleMwriia wer^ fownd in our «at#r*iil 
wMe'' sr© 9119081 ld«witff«l iiclf»» tho«© dp^«»rlbfrt by POTR ( 1 « ¥ > ) MS helonofnq 
to tt»f« titmva from tl»# ^1OC(MI# of R»liisor*»t BP»t" '^«r<p«d«. Horn Cga* £il«^ 
eoiipiircd floeelMims fTOm Balntore »fUh TytehlHrtut ttytlw Hnyfur nod V H I M I -
elAiiiiAf »iid foMd Ji eloso ttmlli irft? h#tire«n th«*?i bwt d1<l «ot »iiiV<» »fi«elfle 
1 dent I f feat ton. Tlio or«««Rt •o«e1«(iitff »r« Identfeal wftli T . tayaly In tl»# 
oy«r«n tliM>«t «!«•) and natsra of erown. T|i!« toaefvn ft fraown to oerar 
fn ttie taa« and aataarlat of Tad1a> tl«« Walay Arelilp#laao und Qtlna heloa<f-
In^ to Tade.Paetfte raata. 
Ofmrrm^mm: Raro fa aaiipla C I I T / S . 2 . 
»i»aaUarY of typ» • • t t r U l ; Mmn Cat. •Jo. !»»-!». 
"^hr* fntevpretntton of nast wivlTonmeotal conditions Is nostly busM on 
t^ f^  8onH<*«»^on of w«»ll-Vnown ^rmi*9 Patton's nr lndolet *th«» nr^sent l i 
tht) Hej to t^« past", nrnanliitiw l ive In neffect halanew with unvlrowfliMt 
n»>«*» th#r»foTRt t^« data oHt»lni»«l froai llwfpo formB nra nnefnl In di»daelno 
the oalw>«»coloffy. ForanlBlforn* litre ot^pr «TW>'«8 of or^nlRtniit are 
MtT^ily «»scei>tlble to environmental chnmes and their a t l l l t y In paleo-
eoolonlcal atnrtles of isarlne sediments Is well estaMlsbed. *>lnce the 
*!loeene nerlodt t^e environmental conditions of fomffllnlfera und certain 
otfter frrotins of inarlne orrpnlsiisf Isave «l«o«t re«^aloprt t^e g^mt* as tbeir 
H v i n" representatives and* tbereferet I t Is safe to ded'tce the naleoecotooy 
of Miocene and ^ounner assenblacres on tf<e basis of data «rt»talned fr<*« 
Reeent forws. 
Tn the nresent wor''» the Interoretatlon of the paleoeeoloov of the 
BtHpada ^eds hss been endeavoured on the basis of various micro- as 
well as RK>nafaunal eenstltaents which Inelnde foranlnlfarai fish renelns* 
Ostreat e tc . Tn essas where ecolonleal data eoncemino the soerles were 
laadeqnatet fnforwatlons nertalnino to nenera have been Incomorated la 
order to eonmlete the deoosltlonel oletnre. I^ owavert th« oaaeltv of 
niern* and neoafossHs In certain nnftlons of the studied sections mde 
I t d l f f len l t to arrive at aeearate paleoecoloqiral conrlaslons. "Hie 
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p«fro<Traf»M«« ftndv of Ifffl^ Rtoneii nrovfded nddttlonal lfifoTw«tlo« for the 
tntwrnrntiit'on of nit^otinrfronmsnt wid tt was iiUo fonnd ^«1pfnl In 
ch«c^fnn t^ «» fnftn l^ te«t1nooy. 
On the hn^in of Ittholonv wd ftHnat th© Psrlf^ ada beds can be divided 
Into tftrwi nsleopcoloalpal tmlts »9h<ch ^we hppn mrthPTPd In an asefndlnr; 
order frow th«» b»«e of t^ <* exnostir^s (table ?). 
6.1 riiU T: 
This Is the lowest exposed "nit and Is eonnosed of dpr*r <ireen to qreylsh-
<ireen shales which yielded a falcitjfanoal asseahlapi ctfesorlslnn foTa«ilnlfera 
and fishes, '''o nenafosstl was tacountered In this Hnlt. 
To Talt T the foranlnlfera ocpur In low frequency ond are reoreseoted by 
the following sneeles: Afwaowlw awneetens* ? twwonla so.t SJnlLifliiBl 
ladhroelrae a.sn.t NOB I on harlnadaensls a.an.t and riorllns scaphMj var. 
ae«oit<Mit1«. ?^coloote»lly «*onlffp«nt toeeles Is f^nwonfa awwtctews which 
has h«en fra^aaatly reeorded from the shallow* tte«r shorei marine 
earlreiiaent (ERiatlai ^$6$ ^at la and ^andwal* l^^t Bltatla and Mehnnt 
loso; Rhatla and Bhalla* 1«64; HaanQt V^M* and Rhallai l^Tn). The 
firesenee of Flerllas tttohii^ rar. weeeaeasis Is ef l i t t l e slonlfleance as 
£• tSSl'ltJil. floerlshes In shallow as well as deen waters (Bhat1a» I<^ 7Sr)). 
The new sneeles of Klahldliiw end N|aiLlejt do not «ontr1b«te waeh towards 
oaleoeeolodleal dedoetlen hwtf as dlseossed In the seqael« It eaa be 
visualised that the new saee1es» llhe ether soeelee of these qeaerat were 
also nrobably llvlne In shallow warlae eavlrennent. 
\n 
"^hfi ff«f> rwisfflft •©itiy « l^asnof)niiidi«t were fonad In or«»t«r ii«nihf>r tf>ii« 
forAfflfslferf! fa t '^fs ^a!t. "^f folle^lrfi «n<»ft*«»s sa^e t^f1r apn#ar»ncf»: 
rftrc»iaTMBOT Hwh«tu8i C. waetiltnlwwtut rtiyoecrffo ndaaewitt nyponrtow sp.i 
RttlgonrlOBodon (Protogygtcwa) pItrroltBx, '^ ftQHnrten lattcautfwt ?^ phyrna 
Ifwtnfi ^nhyrna »p,> rf|gt|lt aqaftawletw an<t t^MfStin an. "Jtj© otwjeace 
of el«8PW>br«nchg f« not of sineh li^ortaace m th*»f floo^f•^ In varied 
Isabftats. Th« ghai^t ar« ni»B«»r8l!y foanrt In ahnndnncp in nf*rtf«» watcra 
at l«^ to lf)r«> ra depth ranqe In troT>f«a!f aobtropfcRl and t«w)|»«»rntp 
eonps. An aeeouatpd In Hterat«r« C^arrfc'^  end ''•chaltat l<*ft^ » 'tato pt nJ.» 
1067; £l,«£fj.)» t^ ct pjmhars of f?w«f|y Tsnrldaet e.o.t J^ ttr25.» 
fharcharodoBi «»tr,» fnalaly ooptilfttp In snhtTOnlcal aad t(vm«»mte waters 
of litlaatlr aad Taclflf oeeaaa. These tharVa oernr elosu to 8^ore as 
well as away frow I t . ^tiyraat Can;»wTtilao«t *^vHo>»lawf and 
f^ aleoeerdo are a!sn fonad In trootealf «tt<itrOf>lf»il and tewiemte «ea«. 
''^Ite fl«r<l) remarlred tt>at tt»e typical nelanle tkarica are neneratly 
%neim to ocear la braeVlth watart and rarely la ettnarlaiw. ^leelaa 
ralpait Caret>aflilnm Hwbataii aad C. aMiaallolaala are pelaole forwa 
aad hare been eeamaaly recorded fT«Mi tronlea) and avbtrenleat tiattra 
fRarrleft aad <^h«1txt WW). WblnoBrloaedoa and ^oIIodea ar# malaly 
lababltaatf of tkalloir tropfeal marlae watert wltb a few renretentatlrea 
oeearrlnfl at moderate daf»tbs C^ftrlafiert W64). «;eyHorblatn la rare aad 
I f eeaflned to tbia '%ilt. Tta fireteneet boivever» aaofiests a lliRlted 
eoaneetlon witb the opea t«n CSbltef W^l) . 
1T4 
Ttte fiti i M9mi»iUm of thtt T fnelodM two ^tiM of sltatM •»<! rays 
b«1miffnf to «M«rt F f l t t t t Mif n i t y i t t i . Tkonfiton Md ^HiiiEitr < W6B) 
^t*nr«tf t)>tt tlratfft n d njrt t r * eeoMMly f»«»d In • con* •xtondfaf 
ffiMi iltAre Ifoe t« 90OO • . Pr t t t t t ft ttio ek»r?iet«rttt1e gM«t of 
tropteal osd tabtroiilfol lotf ood hot hooii OMtldored bjr saiooffor 
(l(»63t p, 17) n "t tliallov «nit«r» eotstalf ottvortnot ood oeeoofooalljr 
f?*ol»-witor fom." 
fhe fnross Mlevofomal t^ldeoeo fodfeotot that t)«ii aodtncntt h«lo«<ilR<9 to 
l^aft T wore dofioilted ta a sear ttierot afiallOM narlne eavtroantat. 
Tho !%!t ft aaeettdt ^ I t ? aad eoatlatt of f«1!ew to jrollowlffiobremi 
Itiaottoaat i«l)fe)> sro fairly rfed ta botv- «»t9t-> Md a1eTofossll«. Tti« 
nterofaaaa eMprfiiMi forMlatfora and fttb ranalai. foranfatfora ttiowt 
aa atimnf laeroato In tho aaaA»»f' of aooefot w f^ek aro MOTO tliaa t^oio 
of fttlioa. Awnoit Mifafofttlaf tlio pmmts^ of tftyaadaat Ottroa i t 
aotawortky. 
Tko foraKlalfora of thilt T1» ia faoora1» aro low la froqaoaajr. 
Oat of IB aiioofoi» oaly ^ffffflf fofffflfffi i - off. i . boooaTlt. 
^'f><f»W I f H r t l t M • • t i l .* Md flMoHwa ioatryl a.ao. aro 
froqoMt to abmdMt whilo otkor tpoeloty o.f .t QalaoMlMallaa ef • 
£• ISi iSl* £• «'• £• f f Matla» riaiartwa l a t l M t o t Pfttofiiia 
wooloalarift QlaMrbla 19.t hmmJ* todloa, £. tMMawoMolat 
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L* *»tt<i^ »*< v>tr. forawtwettwtt >>rl>«|Hn)j> gutatnHwi HMeHMfiw •?>. NOB ton 
»<!?««ttBt K tmr<pt<faiwf<lf g.wn.t ^ . bontntmm wnrt 2^ . t f f , I t g y »«r. 
wrcfiwtTiM iT^ rtif>t«*mf(pA by 1 to t^  tn^^e'isMis. Exci*nt "^ fflwowfn aiiwfefwut 
riflMrtlBBt Ittdbreolrae a.tn.» »8d ^owfon hartnadawts^w ii,«p.t » n (tthar 
npfe\m Bn«t^  tf'pfr f i rs t annp-^rtnco tn t^ f i ' ' a l t . 
Tfip ahnndanfft of "^ wwon^ a In « fanaal «i<ertMaoi» ttirfn^sts n »**»llow watt»T 
(10 to l*^  «) MV^roniURt hnvfnw f*lAyfyf u l l t? nw<! f!nf» »«nd hotto«« 
(*^HflH<»i l**^! f f ipy. '''ftp nrgtefiee of '\wiwetif» h»feiirH ts pcolofflrally 
slonlflcoBt and a laroi* volom* of Ht^ratarp ftoi BCPiwra1«t#d on t^p 
ccolony and diatrfhntlon of t M « BOPCIWI (f^ortosf V)?Oi f^mtt !*^'f» 
Tgraolskyt l***!*^ ; \foortl!«V8fm» V^T'^t l^ ^^ Pt l'**^; ^art lm WF?; Pandy 
icp«^; «^oor?t PP?; Rradi^awf l«*S7f WiU Toddi l<?r^; l«o«fford» 
l^Fc; Ph1«»(^ «»rf lo(V)a, FfiOhJ %ni»r, 1 " ^ ; Todd and lowf l « 6 i ; 
t^onayat l****^* HHntoi^i T«70, 1071,and ot^-wa). Tt 1« rapabli* of 
tol4*r»t{no wido flaetnatfoiji fn tf»# mtwironm^ntn} eoadttlontt Incladlno 
by^oialtnlty. t loyd (|o«*»t n. *'^) eoaaldtredi "^wonla hgcearif i* an 
op«R oeaan aaar «ttor« to«el«»t wMrfi f« tolartat to aa l la l t f ra betli 
Yifflhor and lower than aoniffl «#awator» and «ftm fave»ra^1# neaanle 
eiirrfntt favada eoaital laqoeaa or doltafe •r«a«» ft la abln to niorate 
alORo «ftl» t»!# enrranta and a a r t l r t , " ^eeordfn<j to ' iHter C!o70)f 
l * t 3 i S I £ l l ' * oaaarally r t t t r l r t e d to bay and laarab •nvlroniuf'ntt and 
Fayeto (W70> ehaarvad t^at ft la a marine ai wall a« braclrltb watar 
ao»ol»a eoMnoaly o«earrfno In l i t t o r a l raolont of warn aeaa. Hoeently 
•^tr^atar CW72) nMarlrad tbat \^. b f^cf r l l oecart In thallaMt a#«r at»ore 
watart of t}«« <^lf of Ct l l fernla m^&rp bottom aadlnoatt %8va a»nrepr1at<» 
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I f lf# >^iwo»<i>» ^PJliiLtM tnd ^oiilyq »r« e<M!i<ni w^iht»T9 of lBRi»r-]ttt«rlf 
AgsraMnoes «««< ft'^fr t>reienr,«» f»l«o tRdfcatmi Jl^»llow nmrlne rondttfons. 
"^p iiVR*lnh!<» d»t« OB rinf'fdtiw sopr'TMts that ft cownonly orcnM !« 
wit«rft at 2.4*^ to I!?.l« n dimtf^  rann#. '^ 'o»<en l» frf^mitly foand la 
8 f^»1!ow mlBprftfft «mv<ron'^ «mti (l(wm»nf !»>4«^ ; ^Hf«-t» I^T^, £ l Ifiil'^ 
and Is cao«M^ of toleratfnft tsfd** WIB^© of sftlfaftv fluct'»oHAi«i (n«al1af 
1<^67). •fttfl ot»'«»r n»I#o<»folon!c«lly slmifffcJint cor^tltnwit of t^« 
fijij«!*T-«!j<»J' asmwhlftftp if rgtaonplocnltna t»fttr> !« rnro In f ' l s ^ f t . 
*?tnd!e« of Norton n*>?0)t f^ os (t04f«), l«»n8R <K>'9^ )» fjirewlsfey iVi^)t 
Corri*} (ifR*^), Pmdv «nd ^mal (J«f^)t ^ a H a fl*???)! »n»l#i«^ er (1«^m»), 
FTjfflllfl m?d '<!s«n CW60)f '-'tTwtpr (107?) snd ot»i<»M ^ndlc^te tf-at 
p»1Hol*diif mostly fjilnf|Hp1ocn!lwi»> T»oniil9t«» tli«» wurmt ftifl11o*#» "jarlnp 
«rat«rii nt • dtfith from h i^c** •« «v> « In f^*** to ?6** r ti*m?r?«t»ir« tmd 
!P(7) to 7^ 6 %«Ralliilty miKte. ilftiiTorot»ll» trltnlwofty *^ay«rotalla 
• ^^utritM »««! f^ lawwHun ar* tt»*» ot!»er «h«11ow wfit»r foT^'nlnlfer* In 
fJ»lt TT. ThiB 9t««t *^ltcorhl» l i confined to tMs '^It n«d It <i«ner»11y 
known to oisenr In nbnndiine* «t diintl»i lets tt»nn <P « In mnrin* 
•Bvlronmnnt (fidf Winlitt 1®67). 
"^t^ ««nt<f FI«gMrlnii Is r«f>r»s«ntftd by a toHturv »r>peimm. Thin (^ mns 
roimonly oreart In 69m nnrlne iMvlronnmt b«t t t i r>r<»8r>neo In sfinllow 
wnttr dtmtORitt hug bnnn nttrlbntiMl to gtron^' enrr»nts by Phnllo <1«67). 
Thff nianlctonle fornwlnlfnrs nre m m In tb# fimtcnt Msmiila^rn nnd only 
• f«« tpneliinnf of Ogbnllnn m t n m l l t bnnn bn«>n nneonntnmd In Onft TT. 
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riile<H»r (l<?60t) observed fhiit fulftitlctoiife forwnfnlfers are <n S U M I I 
nsfi^^r Ift «^ore «ssen^1fici»t 8P!<' tf»i^ mef he ehsfwt fa ledlmenti elose 
te «hore while Seiglie(l<>A6) eraxtdererl that their eh^ence or lm» 
oereentsoe Indlciiteji a annan and rather fnat flfw of water dae to 
topogrsnhy. ^afoha (1<)67» o. 2d") ateted* "Tn sreas of the present 
seaf tho r«t*o of nlaaVtonfe nopulatlon dftps not alwa f^s anree with 
deoth hecatwe of eocmlleatton of oeeaQornmnhfe rondltloni In each area. 
rowevert the otneral trend I f considered to he valnahle In a consideration 
of nateoenvlronment." H in welKltaown tht^t the dlstrlhutlon of 
planfrtonlf! fora-nlnlfera l« not restricted to a nartlcnior »edlaent??ry 
hsain aa they e«n he tranaoorted to considerable dl*stanc*^ froM the 
elace wh<»re t^er floarl<»*». ""lie presence of n few sneclne^s of 
nlenlctonlc snecle<< In shallow water bent^^oalr formlol fera l a«se>*1«oe 
way h»» attrlhuted to nerlodlcal Inflnxf itnfh as tlrtesf aen-ntor^s* etc. 
The ffelt TT contains teeth of ttarus naqedat ^fewlorlttlt yeyrat 
5eoHodoH latleaadwtf and ^yl^ls aqaltaalent. '^ t dlscoaaed In 
Haft T, the oreswice of these flahea suooesta a rsther shaltaw isarlae 
earlronwient of deposition. 
"i>e l i i l t TT fs eliaraeterlsed hy a fa i r reoreseatat*on of neoafntsHs. 
•nileV and «as«lre shells of Ostrea are In ahtnidanee and domlaffte the 
meoafaaaa. 'T'e eeelooy of oysters hts received consldershle attention 
hy r.nhttn C10S?H <!ten«el SLiX* no^-l ) , IToHfes (V*^), ladd n « P ! ) i 
•^ensler and T«»Tiselr (1«»W), Morris f F W ) , Parher (1*»Rf)f Cart Is 
(1«PP), Yon«fe ( I0M)» and etliers. 7ii» avallahle Inferwatlea oa Oatrya 
I W 
ffidtestpf that f t tvttmn Ittxarlimtlf in wsrmt nhalloift waHii^ t« 
bficfrl^* *r«t«T #»ii»<roBfli«»nt Itavlnfi 0 to 1f1 « denthf H** tn !'«'* C. 
t^ mn»Ti»tf»r*» iiRfl l6.Fi %oor IPSS sitHnffy rRi»ni»i stich «« hay or estnary. 
Dolt IT Is witfrely cowposw' of H««<»stnni»« anrt a n«trornrflpfilc atndy 
r w M l s t^at t»^ «»y aT<» nire^'»"*nentlT «an««y tifontcTltp. '^ft trtm^iotk 
of thp hlomfrrltp in <!l*«r«nto«1 nnd coHmrlt^^ t»>*» followlnn thr<»« tyn«s 
of (^onstftnentfi:-
(a) atloflltmleft) - fossfla, l8tracla«»ts and o o H t w t 
(h) tc^rrifintoitst qnavtsf troel' frafnwsts <qnartzHf» nad «ch<8t)f fnlsnars 
(m»Tth»tf»t mlcrop11a#»f f»lao*or!la!ie)t stfrron* tonmaHn^t fwrft#»t and 
tryiiflfti^t 
Cc) dfanpa^tlo: rol1oph»B^ and nianeonftc. 
fosufl dahrii f« ftn» dominant al loc^wfeal coattltuant and ronalffta of 
ralpltlaf^d i h e H i of 1amf»l!tHr»ae^*( M^ naitroftodi taata of foramfalfew 
•nd fmomenta of ttood» boaa and thni^ teoth. "^m hfoijenle eoastftswitaf 
aa t!»#» w»io1«» ara noorly «ort<»d «nd #jil»lhlt nractleally no abraafoa. Tn 
eaatrattt th*^ Intraotaaft nrf 9«>n»ra1!y roaaded to nabromdod and ihow • 
htt tar denrws of aortlan. Cwiootltlonallyt th * latracln^ta nr# bafro-
<i««»oi)g and eontf i t i of olaaeonttfe nfer l te* aandy fntranferlta and 
patefcaa of aaady foanHlfaTOua mterltir. \ slno1# oiiHfe wat foand 
Qrown areand a Bae1a«» foaalntln^ of m earbannto oaTtl**!©. 
Miaaaat tf*(> tarrloaaen* dabrfit qaarta la n^m iso«f donlnaat eaattftnant 
•aaorlatno nora than OS % by V » 1 M M of tb« tarrfqanowa eeaatltaaata. 
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f^ BurttP mrnlBS «r«» aannlnr to i»al»iii«Mlarf oeorly «ort<»<1 mA ftmnonlf 
shftsr wsvy exttfieHoR, ""^ e qtwrtssitis fwfWMtt ute rnirrtlwi' f»nrt tftp 
Inf^fvf'tftJil quartr cenitttnent* wftMn tft**^ «»'o*» crwalntPd contnet wnd 
• trnta sDatHm. P«ltnsrf» iirft ptostly of flrsft snnd (frudef sumilar to 
RQbanmilAri poorly 8ort«»d «nd mial t f i r^. 
f^ioa^t tf»p <<fao«»n«t1c nonsffttii»at<«f tfjp nr<»ffmf*» of collonttitao iinrt 
olsncooHp ! f sfon'ffcunt. Collont'sni* occurs In tfi#» llmpstonp In t l i r i^ 
foms:- M ) v#Ty ««i»T1| rowadertt itrartnrft1*»8«^ nfeo8n!<sto f>o11ot8l 
<M) eollonhnnp »tid» nurt <HI> as a rpplacpni^nt of st'ell?! and bone 
fTOfneats. Tt arjnearR rjo«f H^ely ttsot thp colloobenif* coBtent of t^o 
rock Is tho nrodurt of nl!o«f>!i?<tp «tet«so«n*<t!tn of ralcnrftous con«t1t'if!Jt«! 
80C^ 8« focal nell*»t8i i l o r l t o ?»B*^  itl>^}\ fr«o«if*!»t» <ni«tt fit. gi .» 1*?7I»). 
''loMConlte ocfjirs «« l l o H to dar*' or«»pnf «f!»T!f rounded to clonoatrd 
n0t1«»t«. ^o«t nel l^tt ocrir wItMn a v^Tf t«al1 rannt of sire and* in 
a l l nrohah!l*tr» r«nr«»s»nt t1i*» nrodurt of nlanronftlnatlon of feeal 
n«l1at i . 
"•leroeTttallfaa ea teH* 00*9 eon«tftnt«« an to "TD '^  of t»»a roeV hy 
roltma. ^t otae«>flf «»erlta ^n« »»<•*«« r»«rrata1Mgf«d fatn »<*•?! frromilar 
natrliM ooatatnlao laroar eryt ta l t of tnar, ThM^ o»tct»«f aro dfatfaoulfliaMc 
from ioarry ealeft^ at tliey caatfat of Irn^owlar oralns wMrh do aot thow 
any Bytto^«tt1e varlattoa In t l rof Intorloelrlrto hotnidarl(*« h#»tw««»T» thi* 
eryatals of roarta motale and nresono» of ' '^ot t * deoletlao t^^ former 
oretonee of f e t s l l t . now^vBrf tl»t oraavneo of "ay*-!!**** ttnietaraa and 
8«aI1 t t r l a ^ a ef aparry ealefta la n ier l ta anfffmtta harrowing by orfNialaaia 
Wd 
^ff pTPtmee of M«tMaoy|ifc1e qaiirts MA frn^fmrnf of qoorttito ond 
(sfea-sdifst sa i^goott tttot th« foaroo ortt emiffstod of n«tflmorp{i1e 
ffoeiN:t» «AII« ttrem* 1«m«0Dt qronei feUport and tonmolfno ta§§ett 
ftrtmit^ or «iroRfte fiofst m tooreo r^etet. Hie tottroo oroot ft sfifiMrti 
wm mt far mmy ttom the ^eooiltlonjil st t* «« ts41e«t«<l by tli#> f>r«t«ne« 
of fw«h Olid ffiitplor felfDsrt «iid lomtf OBoalar md poorly tortod 
qaortsE f?r»l«s, Ifce i^ove foeto laay also <9dlr»t# fcl#s relief «»d f«f»!d 
erosion fo the soureo area. 
Hie oaabraded aatare of th© b1o(|fm1«! eoottttniiattt their poor sortlof 
BBd the presesee of ti^ BBdimt isferlte fndteate lose iwive eatrflf at tlie 
deoosttlonal site. 1%e fires««ee of fosil l f r i f p ^ t t of Initolllfcrfiaetist 
slisric tm^tfit fordntalfors and oeearreaee of nfaeral pftesntinte aad 
olaneoalto fadfeate a sfcallow wattrt slfi^fctlf rednelof nftrfne eatlroajaeat. 
Poor sortfno tini aafnlar aature of torrlewnous ofmstltneatst oeeasloaal 
ftrtsMoe of fassll boae rasaablfaff sane rartobrat# m4 fossil «wod 
frafMoat «iay safffMt 8«ara«ss to lead, t l i t aeaarraaee of elemMfs of 
1i1# eaerfjF aavlnNraeat Clatraalasts md oolite) tofatker witft eleiMMts 
of law eaarff aarlraawaat falerttet eatfre f»ad aaabradad felofrMile 
eaastltaaats) snjr nell ladlaate aerledle sea-atoms aad tke eMsoQaeat 
• I X I R O of Miterlals ftaai t«e distlaet and eaatrasted eavlreaweats. 
•he textare aad oasi|ias1t1oa of tlie llaestaae ssffast tliat I t was 
deeoslted fa a aear tlioref skallaw «atert ewteetady sUd^tly redaalav 
l«l 
envtrmiM«iit tnett ts Uffnon or f>rot«et«d fescV-r«ef. 
"^A faaaiil tMttnmyt eomlNI wltf* tli« n«tro<iv«riti1e cvfdtiiee frttn 
8«(f1«ifMitff iNdtrate tli»t Thlt TT ««s aeeanaliitiid 1B « tfi«lle»f «ami« 
msriitc «iiv1ro«nM«t e1e»f) to the stioro liRi»t •»€!« t t prote«t4id buy or 
bft^-Tfi^f «dife!s wItiietfK! oeetslonel fet-ttorat. 
6.3 MJLlIl: 
Daft TTT Ig till* nnpfft'W s^t tkit of ff»« B«rlp«<f» b«d« «iid IR eMipOffHl of 
^fjr fhslc^ wbtcf» coatsin bottj alfro- aad pi8«ta»foi«f la. 
Th« forffislnff^ral oonalatlon of r%ff TTT l i «lt(fltt1v rfdi^r thaa tho 
pfccedlnrt I B U bat «oit of t^« sftaetea baf« low ftatiaMicy. H taeladtt 
Balfwtatlla carta oerta» Pelttlea ef, H. eaaalfotwiltt Caacria aartealaai 
'^wyf't tfffr^wfy fiifmftMff titfiwffny EtpjyiimliJ&EssyitB.tn.t 
- • fcoabaafwaat E, aff , £. airt><aearta«» Pratalf^tdlaw ap. ^i Pratals 
pittdiaa aa. g; <T|i^ <<i»rlaa ef. £ . oaadrfl^attt Plaaaltaa aaatrylt a.«o.« 
rtbiatd— tn.y Fwraaatalaa ef. F. dtftta aar. rabaatat Waataw 
bartaadaaaata a.aa..W. af. W, »taraaalitHaataat Flarflai aaaolmat aad 
l«asfa£Slj£ aa. Kaaaat Iwaaata aaaaataaat yararataHa aaaatraaa. Of>Miim 
ladbfoafcaai Plaaaltaa tai>a?tl aad t^aalaa battaadaaaalai a l l atliar fotwa 
•aira tbafr ftrat aoftoo'*"** la I l iU TTT. Tba aealoqteal tafaraatlaaa 
narta1a1a9 to iwaoalat Klabtdlaat Pataratallat Plaaaltaa aad Waalaa %wf 
b»«a flaaa fa tha araaadtao f%1ta aad tbatr a>^oooa la tbfa Qitt «aald 
also ledfeata a aballaa amrlaa aaatraavaat. 
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ngft tTf «(ratafiit Cwcrlt »«H«iilw« In • fair abiiidmet. t l i l t ept«1«» 
9Mtrtt1y •eean In wtmt •k»tl«wf iNMfdf mvtroimmt (Catlimiiif Wttl 
Uimf l*)S?i BrMa«rf !«»4fi* fttnf l<llin; Rattf 1966; Atttliiteat I^IO* 
tarrayt I^ TOt and «t1t«r*). D)« otl^tr •^ a11oct «nit«r fnvns artt 
^aalawolla tp,t '"rattlalttdtaai «p. ^ i«<1 Prof.»lp!ttdt«« ap» B. Varraf 
(14»6f*) ehtarv«4 ttiat Pfcit«lpl>f<itMw oefewra ta •b«a(tiiae#» fa i M t tallaa* 
Roaatal vmtart. 
fttblatdai ts epnffned to thta tSalt aad la raprtatnted by a tolUnry 
ftneelaMnt. Ilita ffanat ft eaanKmly temii fn a tfiallos «3t«ir (f^? to oi R) 
isarind ravfronaitst (Redber^i W^dl toiiwaBi l^ d«J> aad tol««itef widt 
raane of t«iii|t«ratara and aalfalty flaetaatfena (Wr{#t« wn), BallailaaUa 
***^  ^l l i f laa tyg <>f I H t I a aia la t»r#e1ae fial«o«eal«^leal dedaetlan at 
tl^ ejr ara fooad fn a wfda featttjnittrte raaot. Ranavart 5^af9lff» (1969) 
obganrad tttnt nott tT)«et«ni of BwHwIaalla flearlatt at 10 to PO m daettt In 
fkalf •avtroaaaat. 
I lka fhit TTf tHa plaaktaale faranlalfara ara vara la f^lt TTT «!•» Md 
aal? aaa tpaalaaa af fllaJilgarlaa af. £. —adrllobata !iaa tkam raa0var«d. 
''%la ffaaat faaarallf tkrlvaa la §WTfM9 aratara af tka apaa §9t, Ilia 
araaaaaa of a aalltarr apaalnan af fila»l<ifrlaa la gtiallaw watar 
formlalfaral aaaaMltlafa aay ba attrlbatad to tidaa ar aaaaalanal 
aaa-ataraa ••i I t aaa ba vlaaallaad tbat tha baala «a« prabably bavlaf 
a rattrlatad aaaaaa to tb« aiKn aaa. 
Tba Il i lt TTT aaatataa a fraat varlatf •€ fitb vawalaa aad axaapt 
I M 
f«re»TO<!ttii tnjmln^u ww^  ^il»oc»rdo a<iwttB»» otfier fffi«e!«>s arA In low 
freqttmiejr. tHe et)>9r tfteefAi of tMt Tliitt ar»: HtxuKiutt •!».» 
TiBTw naqo^t Carei»r<«1»iwia fcaroutt C>r<!li«ffitnw eallatat ^ . t f f , 
C. fif^srfmlt f . issfmSSMJ £< SSMI^iSSltl f^>???<*'"ft VSSLSlJSU 
nypeprfon fc»wil> fl^. w»clott> *^»<idew latietadBai *?nliyr«a l<pflwtt 
PH»tti aoattaateatt tHitvttfi m,t Aatobatfft tnr»trolart«t R»taof>ttra 
As diseataad la tarltar l%iftit tli® tUh renafna tieli* emlsr tn naftlnfi 
son« fefoatf f^«ira]tsattaa rtprdfaq thm paleaaatfroanent. tlie nafarfty 
of fonss are eeiasea tatiahftaats of tropical to atthtropfe^lt atrallow 
watarR, no»«ver» flalfai»taa» ft fonart fa shalloir aad daan watart of 
tnMr^Ica! and tm»arate artaa (C^rtit^ aad '^tdialtrt Wfc*^ ). ^n^rraaaa 
ohtBgata aad Tyteiifawra aaralf ara typical fohabltwits of tiidlaa coastal 
watara (niy, 1878) aad t^a pratanei* of Pritt lst yy^lehaflu fiaaratlst 
^f^at^ffat aad.Jl[iisii|fgt *^*o ladlcatMi tftallow iiat^r eeaditfens. 
A faw apactfiHPias ef <>f^ ra^ ware fotmd In thU TTf al«o. Aa diseassad fa 
^ I t TT, tt>» ar«iiaae« ef f%la (|taas aafqaats a nanit shalloi^f marfna to 
t»rae%fsk water earlraanant kavfnfi 0 to 40 n depthi H^ to VO/'^C. tanparatura 
aad 16.ft Yoar laea salfafty raa(fa» saek as hay ar aataary. 
"nia areas faoaal evtdeaea fadlcataa ttiat tka dapasftlon ef t%!t TTf taek 
ji}mt9 in a wanif •arfaat shallow sMtar aavlreanaat aaar to tHa sHera-llaa 
tiavfn^ rastrfeted aeeass te open sea. 
6.4 Coaelaslaa! 
The eyathesla ef tko aoala^fael data aartafatao to ttia mlarefaMa of the 
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^•rtptdt h94§ r tvMlt rttli«r flwtwitfaa Matfftfmt of <l«fiotltlAa In • 
tlten«nrt iMMir «t>«rfr swrliie e»yfr9«i«Kt. tkft f«tt ftinlior erotfwe* 
fiwi MififiBttllt ««4 tiso ttjr ti l* p»trofni{>kfe fltmiy of tt>« IfaMtoset 
flhift fT) of tlioto tiote. Tt oiB l»o vftotllfMI titflt tlio todfitmtittM 
e«HMeii6«d ! • • atof tliorot sli«1109 itorlno Mvfroitioot tod Qttt I «•• 
oeetKialottd ttsdor theso eeodltlmia. tUcraoftor flw»ro tl^olloirt warm oad 
• I l#t1]r rvdaelofi eoodltfoat pmrvoflod oe^ •§ tliofo foaad fa a firetoetod 
h»f or batk-roef and f%ift TT «at dopoattod. Flea!Iff tko aftanolatloo 
of r%ift TTT toeir pHt9 ta a ivfinH akalloo iiarfao oartremieat atttr to %%• 
ahoro-lltiik, p«rfodt4;a11y affoetod by tfdat or aoa-atonm aad Itavfaii 
eonparattvoly sore aoetta to t%e opea too. 
Tlio ttady fitoin tttat tha Barloada btdi «f«ro dot»otft«d as a totalt of nartao 
tratiortetlon dnrfaf tka <it!oeoao ttiiot. ^9 f»rev«na»eo eoaafatod of 
Irakoae ro^a fcolaaflaf to tlio aftlotd aroot watt of Bar<^ate» aad «aa aoar 
to tlio daoooftfoaal afta. Tko Bartfiada aab^baala «aa oaly a pan of tko 
oxtoattvo R M p l Batlat aktrtfag tko OMtom narftn of tko akfoldt md 
tko fankor laaftrd latraaloa of tko ^loeoao soa vaa urovoatad hf tko 
oxtatoaoo of tkta kl#i .rol iof akiold. 
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'^ A3 AlO lUD ilO "1^ " 
D—AinVDOl 
Q («u«uii3Jds e-il3i<viiQ XNHsav v83jrNiwvtfOJ m 
'ds oiiauaiuoN 
sidsaiiiopuD S|03) situauotaiu 
•JDA (now puo lamsij) tnifdo3tj/ 
(\\oyi puD |aiM3!d) 
sniidoot sniuoij 
foijai sniO3!iiquun0J3!UJH't3 'H 
H (Xu6!qjo,p)wnuo«fl04°M 
^ dsu atutopodiJoqff 
^ (uouiMsn3)u/m/a4po uoiueM 
(anbDH ) Ofsnqoj 'JD* 
Diqnpj p ouio)iu»tjiy 
ds f»p!3i^3 
L ds ouipisiqio 
g i ds u i/jfsot oujinuoij 
^ uuoujiuuojg siiojntns ouiinqjo 
AuBjqJO^ P 
otoqoiijponbo ')> ouiJaSiqoiQ 
g -ds wnipiqdiatojj 
V'ds wmpiqdiatojj 
ouosy ujrujaouiqm -3 -J|D ' J 
• • 'ds 'U aoifoojqpni '3 
Xoy «-| asuaaoqao)! 3 
DuDjgpuD uDuigsn3)u/nsoi//uyoJO/ 
1 ^ Od *1) OUOJtOUmt DUDIOJDJOJ 
(UUDUI|Om) 
"" osouidsiJt oiiOfOJOjattY 
•ds omouiuiy i 
(11)311)11)1 pUD OSDM|) 
^ sisuaMDtouDf -y 
^ ^ (^oi) a-|) 09/pu( Y 
• U (snaDUuj-|)/u033»9-tr' uo 't^ 
LaJ M (SSUOr PUO JS)|JDd) 
H H suaisauuD oiuouiujy 
(now puD |a>M3!d) 
tniniijno sijouoo 
^ 'ds tiqjostia 
(>|3JDUID-)) 
"" sijofonaA tiqjootia 
Il»du!«|)( 
Sjuijofiauna -g -p ou/Afiog 
uDUigsfiQ 
0)^3 o^jns oiiauiuiung 
^ ssnaij OioBiASOi ouunstij 
_ UMddv puD ijaizuia/y^ 
^ tlsuaonBaX'o J' '0 
DiiaA or/3u/ 
^ '0 'J3 ouijnioianbuino 
c z 1 t z £ z 1 Kztr-sc-tt«n:[«tzi-z £ z ^ ~ ^ « ^ y 3 d l N I W V i l 0 d 
iiie ua le iiiv iiv iv sqn,4wvs-~->-s. 
a—AinvDoi V—AinvDOT "^^ .^^ ^ 
ti-wnoy-»«l 
CHAPTRi 7 
fhe vferofBtmtl etiinblaot «f the 6arf9atfa lH»dt e«m»rffl«f SB tpeef«• 
of fevnaffjlfem iBelBdtng Jl new upcefest a»^ % tpeetet of pf>e«t. 
1%« foratBlRtfeffs eonitltate ^ .^4 % «ad fitttet •her* 46.16 *^  of tt>e 
entire etorofatmsl stieirt)tafic. To ^enersli the tfieefet ere lem In 
fre^foeiiey. 
• .1.1 ForaHiiwIfere: 
Ttie fermifefferal aft«ii>l8^ Is exelaaltely ealeareetic aad tonsfata ef 
AS afieefett Ineladtnd aene iadetermlaate afieetra (text>firT»re 14). the 
ftMtly Neafenlf^e la repreaeeted by ^ apeelea aad fsnia tbe balk of tlNi 
feraMlnlferfil aaaaaMatfe (SS.fIS %) Cttxt»fiQ«re IS). Of ttse nnBfatRf} 
T aiiealaa beleacr to RatalH^tee* 6 to eifibldlfdaet S eadi to Rfaeoitttdae 
aad Clbtefdlteet 9 eaiA to ^labt||i>rlaldae tad Xlllolldtoet aad 1 eat^ to 
Oitadtiilnldaet Terrtllatdae* Rollrlattldae aid Ceaeatlafdae. tbe 
followlae are tlie aa« aoeefea In tbe aaaoriblaft: 
>leatea bartoadaeaala 
All tlie ae« apealea are fairly fraiiaaat. Cwierfa aarlealaa* ftaeoala 
I M 
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36D]qaiassD iDjaj^UiuuDJO^ o^ uoj^jsoduuoo 
dopiuc 
aDpjujsoanDo 
dopfppiqiQ 
aopiuudBiqoio 
aopupiiidis 
aopijiDjoy 
ijuoN 
• •• 
Z-z'-C—' 
.%;^-^. 
o°o°o 
T%% 
.*."•'• 
aopiqjoosiQ ^•^ 
aopujuiAjiog g^^ 
aopiunjjjni §^^ 
dopiuiinpuDlo ^^ 
«DP!10!UW ttt 
X3 Q N I 
5l-ajn6y-ixai 
w« 
sr« eltli^r fir«<|wmt or n r e fa 9temtmt9, 
^tm fert«fti1f«r«1 Mtolhlatje of tit* BarlfHida fmi* eeattfat ttaiegt anttreljr 
of bmtlioale tpaelas. fh% plaaktanfe foraataffara are rara aad aaly a few 
•paelgiana belORQtn<( to Olohfuartna ef. C. oaadrt lobata and Ofl^aHaa 
aotoraHa bova baa» reeovarad. 
7.1.?. EiAfiU.: 
Tbe ff«h olerofiiwta eonprltas 90 tpaelat beloa^fnf to elatata Cbaadrlditlijrat 
aad Oatatebtbyet (te«t>fl9«ira 16). Tbt^  Cboadrlebtbyast orastly <tala^tf« 
la In abaadsaee aad coattftutaa t6.6*8 of the flab atsaablaQo (t«xt»ftpnre 
17). tbe fantljr Carebaiblnldae la repraaaated by 13 apaelM aad sbaraa 
tb« ballr of tbe aateai^la^a. Of tbe r<>isa1ntn<ii> f> a(»aelef balenn to 
Taorldae* 2 to %byrnidaet •n<l 1 «*el> to naxaaebldaof AlOf l^fdaa aad 
<?ey]loib1a1daa. Atiearfit Salaeblft only Cart^arodoa faalodoa aad 
>^alaoeardo adai^ fai^  are found In abaadaaea. Tba atber apeetat ar« 
qaaarally fraqoaat or rare la ooearreaea. Next la order of abaadaaea 
are maib#ra of Batotdaa (abate* and raya) wbteb eoaatltota 16.66^ of tbe 
total ffab Mierofbaaa. Tbe fanlly iyllobattdaa la rapreaaated by «* 
aaaataa ablla I*r1atfdae» Raayatldae aad Rblaopterldae abaw tbeir 
oraaaaee by 1 aoeelea eaeb. 
'V'be Oatetditbye* eaastttntas oaly 6.66^ of tbe total ffab aaaaabla^e aad 
I* rapreaeatad by 1 apaelea eaab of Spbyraeafdae aad Trieblarldae. 
Oa tbe abolet tbe fl ib aferofaaaa t i ratber tteaore aad aboaa law freqaaaay 
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IV 
n V—Ainvooi 
sauuai^uaiDA puo jaiAn^ 
sauuai3ua|DA puo jaiAn^ 
zissoBv siJDinBajji smogofa^ 
ds ^itaqoifAiifi 
aiitjM lujnqaoj oja)douiqij 
ds siioAsoQ 
aujjoiiSQ inoiuoiinbo sii^uj 
ds oujAqd^ 
(gjiUJs puD mii)ijQ'jaiAno) 
luiA/ia) Duj/ijds 
jaeuuds xuijoBiio 
(DuaodXzoiojj) uopououdoziqi/ 
a|U3H pUD Jaiini^ 
snpnooifoi uopoi/ois 
ds uoudod/n 
a|U3H puo J3||n|«| iiopoui /y 
iJOMaj. lojoq uoudodX^ 
ZISSD6V DJjas siisudiuiaf^ 
jaisoQ puo a||aAa)jDQ 
sn/nAjod snuiqjoafDQ 
ZISSDEV snounpo opjaooafOQ 
(Xaod) siuuidiinoow 3 
(sauu3i3ua|0A) snioqujij 3 
sauioQ suanbajj 3 
(ZISSD6V) luoiJaBa Q JJO 3 
(ado3)D;D;/03 snuiqjoqojOQ 
ds snuiqjoiiAos 
uiiauig sadiriA so/rfo/jr 
atJDdouog iiuozuonodi / 
(6u(|)ao|g) opoBod / 
(ZISS06V) s//o;sD(/ snjnsi 
OJOH luojaq ouwopuoqojD^ 
ZI5SD6V uopoioBauu aopojoqojOQ 
ds snqouDxaH 
'"^•^-...^^ ( Hi33i) 
said wvs""~-->-^ ^^''^ 
^^\l 91 - ajnBij-jxai 
m 
In tH* Btrtpida mit«rl t l . Tt lieladM fwrtaln fovst «hleb prAthljr 
r«ftr«««»i a<Rf speefoc bat due to ptaefty of tpcetaent* they fcsvt t>«M 
Irept mtfer 9pm •WMmelitare. 
T,2 a ^ OF fUCftOPHTOA 
tile «lefof«eii» of tbe NHpiida bedt eo^irttm • mjortty of lo»«i rtsqflirt 
tneotcs «t)fet) bevo been trnoM fvon ^loeooo to Beeint fron tbe dtfforrat 
portt of tk« world aadt at taet)» eoatribotes I f t t io towtrds tl»e oroefte 
»m dotoraloatlon of tbote bedt. Benevert tbo Mtonliloge oeatolos 
eertato ti«11»fe»ewn ^loeeso tpoelfv of fort^lalfova K^IC!) are of 
eoaaftterablo veloo la nalrfati a fairly valid 0e(}eralt8atlO8 refiardlan 
tbe mm of tbo Baripada baA. 
T.?. | Evidence frow Porawlalfera; 
Tbe forantal feral feaaa ef tbe f^rlpada bedi eoatatna •0!«e ilddle lloeeae 
•fieolaa iififirti liave been deaerlbed fron tbe dlfferi>nt parte of ttie world. 
Notable eMe«it tbe« are W^»TtiH ef. g, gmt t f t f l t t wi!»arted fron 
California (Klelaiiellt I^Sfl); J>—eela taieeaweeeali ftew Jaoaa fTwtta 
and ftlknebl, WM); h, l a l i f t w * O l^ l iS m ISlS±8Sll£ ^ ^ M Sa^ntra 
(Le Voft ]M4)i and Clebl<w>rlaa ef. £. aiwdrl lebata fron Aeitrta 
Cd'Oflblfpft 1A46). 4aetlier •peet«»a kaemi to eeear la tbe Ilddle Mloei>»e 
of f^ anetra I t l»eraretalla eeeatmaa Hm Key>. flewevert tbie epeeloi I t 
not e HNirter for tfie Middle VIeeeae at I t elte oeenrt la tli4» ^per 
Pale«beno fetaetfon ef *<«Mtra wtilett I t f*lleeeee or yeaaoer la afe 
(f# teyt 1944). 
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IfW 
«lii>«iol««r1ef>} tettteeiiy far tf»« Rtrfpsdm b^df ! i OttvaHw t tcnrtHi 
wMef) oalret I t i f t r t t •pfttnrfiiie* dnrlnd tlie ^Irtttle Mlaewe !• tlif» 
(If ffermit oavts of tti« world. A brief rtttew oo its oeeirrftee I t 
nfr«n below; 
PrMBloHiiiR <l'»f'tl) «nis th« flr«t to wword Qf^BHna •«t«r»Hii fron tbo 
nioborotalfa wwitrdU eoae in t^# lioe«ttt of Tr<«l<H«1 ©ad Roll! (1«B7) 
npported ft fror? th« tofmost Olobloertwtolla t i n w t i to filot>orot«ltt 
wwiardtt rone la tl»e foribbean ftf lon. Gordon C1^6l) eeasldered tbot 
St* •wtaraU* aorki tbe top of Aqaltantan stnfie la Paono fifco. Blow 
<IQf5 )^ reported ibut I t roitfes froa oppefnost riobtoertoiiflla JBtaota 
eeiie to niobifjertBo ballotdoa rose la tbe ?!leee!i« of Veaeavela. TB 
the n.<3.!l., tlf}f)f (!«)64» W67) obaerved tliat CaadortwllRo aalrorni 
Jedlfttebtre (» Orballaa tataralla) oeean la middle Pelretfan te 
tofmott '^ 'ortoalaa la Callferala and Ready H ftJL* <1'>*^ ) ceaaldered tbat 
0,. aataralla oeeaft la tbe iaialaa ^ t a ^ (Middle ^leeene) there. Oa tbe 
baflit of radlometrle datlafi* Vlaady aad Tatfle il^lti) aa^meated tbat la 
treeUal reoleat tbe middle Uleeeae benfaa wltb the Oiballaa aataralla 
datawt abeat Ifi,^ a.y. B.P.t aad alto Starved that la trepleal arM8t 
orballaea first apfiear aeer the wpoer Unit of filefcleerlaatella laaaete 
ceae aa ebsenred by Blew <l<»99)t ffaadjr (W^t ]<^ 64) aad ethers. 
ta Carofiet Cite aad SI Ire C19AD) «l»serred that at tirpe Ua#laB Q.aataralla 
raaffoe frew apoer laa^hlaa te Relvetlaa aad beeenes extlaet before 
reeehlae the ead of Melvetlaa. tbef aafreeated e tewer f ieeeae afie for 
%m 
Si* 'wtwraltt tmttttvft »BII«. Hm»f Md P«MI*11 iW¥^) rwionvd 
2.* •<'«'"'>*• '**>• 4Srtd9t4 trnplM obtafned fr«a tli« ittlf ttf Hm ••<! 
ehitrvtd thtt f t t eeevrrtiie<» eorr«t{MHi<tt to g««o ff/17 (Mfoewe) %t 
BaRfi«r and Blew Ct966f 1967). 
Ta tlie Sift Tadtfwt Ui nvy <W44» f»l.a» flif. «8) re^orttd Ot»aHwa watyawa 
d*Oft»l(py (• flifcaltaa aataraHa Braaatwaaa) ftroii tbe IOKW to niddla 
f>al««haafi femMitfeiis (Itoemff) of Caatral *?aMtv8. fn a tabtaqaoat 
fioblletitfoRf to tiqr <W#f f i f . IW obgtrvad that CMdetfewHna aalyiwraa 
<led1ltieblra <» Otbaltna fotaraHa PwfawtwaBo) U reatrleted to ntddla 
Tonlary fa Cmtrat ^nnatra. flatir and fh»atttMi (1967) r«eordad 
2.* t ' tntalta ftowi <?!ol»orotaHa baylaatwffa eono in Tadoatala. Otanq 
(f}«rff0(ial coimaaleiitlonf W7?) n^ortt tliat to Taf«iB» Q.. tatarwlU 
raa^Mi fron lateit Bardtfallaa to oarly laa^ilaa. 
fa foatlioatt /iMtmllat JtaMat (196)) roiiegdtd naadortwltwa witraria 
^•' 0**>wH70 aatayaHa) ttom tfca Caadof^oHaa qlewatota elrcalartt saao 
to niafcorofalta maartH toao. Canar (1964) <rt>sarv«i< tkat ia Vletorta* 
thu ftrat 8|»fiaarfi«ea of g.. aatwfaMi aotrotooada to Faaaal t%i!t K) 
( • f<kilaanl>taa ttana of AaatraHa) and f^ aod (196Bff f f« . t) ragardad that 
9L' •otataHa awflti tka Afattaafaa^flardflfatlaa •oqaaaaa tkara. Ka<fOvar» 
Wado (I964» tat»l# 1) eaatfdovad that Q,, aataralta walraa f t t ftrat 
apooaraaea aoar tt>o hato of Vtalvotlaa. Ta a aoapralioafltra «»rro1attM 
of tlio Tartfarjr roOitt of tho Aaitralfaa vofloat Ladbvook (1967) (Aaorvod 
tk9t la ^atb Aaitrallaf Qtballaa aataralta f irat afifioari wltklii tko 
ialaaabfaa (« Cllfdaafaa aad lawor half of Mllliarafaa atafaa of 
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ff«» 7««l8nd «ftn«S{>MdfRC! to fff<fd]« Rtlvttftii of Eiroj^A). (rlMMttftr 
(W^9 t tM« I) fafUMted • eormlatlon of 1V»rtf«ry dii^Mtt* of tti« 
Tado-Paelfle refiton tsd ebterv^d thtit Is ft«i 7.wiland» CL* • • f y ^ H * f irst 
«f»p«afii fti tli« CllfdeRlsn and e<irr«Iattd It wftli Hitt to to Aastr«1f«. 
Tn 8 tflvfes of paf)«ra» ^eslttas <]07l s l t t R * ) eoasldertd lliiit tlie flv«t 
Boppsnnetf of OthaHaw iwt«raH« iiarlra thtt f>8t« of Lfllbamtaa attpr fa 
ftm ?mHnd, 
fa Tadlai Q^, aatareHa hat been recordad by fvrlolvatraa (W€©> ffO« tb© 
ll[»n©r *!l<idl« ifoeeoff Cf^rtoalaQ) of Aadanan Taland lo tlie Rajr of naaqal. 
Rlow (WS6) eoaafdered that Oy»»aH<^ a aatBHiHi CTttHiaMy berime extfac^t 
la thff fi|M>er Blocene or haaal rilOfiOBo end <*8«T»ed (Bios K€©) that I t 
apn*r«Btly raafrffs fron tfto bata of the ilddlo ffiioettie to tt!« lato 
Qaan^iary or TCaent. Ba«i«v«r« Rloiir*« approaeD to ^ l e r fioewn-Plofateetae 
toaatfon naa eritlelaad by loi^lleb and l ^ a a (19TI). 
Th« above vffvim fadteattt tbot la tba trooleal and iirit»tro|^ fea1 Mftoati 
OfbaHwa tatamHa aofiaarad dsriaf tb« *ilddl« ^loeaa* aad tbarip la 
faaaritl a<|raaMMt aamio wortrara tkat tba f irat tv^aarsaaa of (t.* ••tawi^lt 
narira t^t baa* of tka Vlddla vioeaaa (paraoaal aewiMilcatlaaat Jaatlaat 
1*79; Udbraokt 1974). 
Tb^ foiwilalfartl aataaiblaw laaladas Caearia aarlaalatt *—aala 
aaaaataaat aad f lart lat aaaabaa iMaii hava baaa ra«orda4 froai llaeaaa to 
Raaaat fraai dtffaraat iMirta of tba wavld aadiat aa^t ara of aa asa 
la a«ia datarmlaatlaa. 
Wl 
Tli« •••wbltno «il«o eMtaInt • t m l l p«r«tiittfN» <»f tf»««ti»t r«ttrlete<l 
ffftl)«r to !'.«e«ii« or Ittvliifi « aodtnt* nnrm trim Koeine to 011fe««i«. 
F©» txwvpltt Owtag—IftciHwa ef, g, nwHrnnUt PtmiTlw I t f t f u U t 
Fwwwltolw ef. F, d«Mt » i r . wttattt and Koatoii i f f . %, }»mi y r . 
wiyntw t^ttw ara Icaom fron t1i« H«emi(>. Woalan adtaawi vaa^ea fvtta 
f>^9r 8oef»0 to 0 ] l p « n » »ftll» Flayllw taaoIiBg »»r, laaamawita f» 
ftaoMi fffoa tli« Hlddto OltfO«fNS<i (fate aad <^lll«t|if«i WfO), 
Hie for««otnn dfiaaitloii nrvMlt ttidt In %%% foraataffarel mumbUm 
of ttie BaHpada badi eertafo sliort raanfon aneefi^ are praaeat trfilei; 
are traowti to eeeor fo tt>« tttddlt MIoeane. Ts titia emseettoof tba 
f f r t t oeeorreaee of Oyhaltwa aatawHa fa th« nartp8<to bedf la alflBlflcaat. 
Bowevert troljr dfapoatfe apeetea art «batat and* tb«r«foraf ft la set 
posatble to plaee tti«aa iMtda pfvelaaly wttlilR tlm ildd1« f teoaaa. 
T,2,?, Bytdawea fraw Ffaaaa; 
Tk« ftah aaaaafblaia af tlia Raftpada bada la nora or lata aadanfa aad 
•ak»a a l i f t la aMtrlbattaa tavarda praefaa apa datamlaatlaa. Hawavar* 
tmf bvaad tanaralfaatfaa ravardtaft tba aqa eoald ba laada aa tba haala 
•t tbaaa raaalM. 
tba praaaat flab Mfetafaaaa laaladaa aanala apaeica «ditab bava baaa 
raaardad fra« tba tawar Wlaaana. Natabla aaaapat tb«a ara Hvaaarlaa bprpi 
rapartad fraii Katab (Tamrli wmy aad Balaaara (Horat l«^)» Taaraa 
»l<ed£f ! • l U i l U i H t i b JJfRlSt. Z l l U b Carajiaibtaaa flfHatat 
£> amsaah £« HcHwuf Md JbalvdiXh, usw f^^ B » M <iiaatitaf» 
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Iff)! and ^tnartt 19H»S Md C«rrt»Hel«ii> IIOT»»I fron Bclnter* 
<Ronif WS9). 
The at iMMtf^ CMtiitBt ton* nptim wftleli •*« eemosly fomd In 
fifoecnet c f i . t ff>rrttart><twi •#<wilodftnt laatwi l iaft tH* t»d fialteetrdo 
adweot. Row«f«r» tli«<r pT«f«nc« !• of pwetlesHy to wr* In afi« 
dMNelfon At t » ^ hirre nlto bern tvportad fvos 8oe«n«i to PltAoese 
*'^*^* l^<MKmTdw tdwewB wl>let» nlto eee«n In nrotaemai. 
A tmsl] pBtemtnrm of Eoees« fofnt If also pretaat ta tfia pnifast 
8t8«#>la«7e» v l c t RiilBayfya raabaml rapoyftd fron Nlfteria (f%lttt 
WS4I) and ft#»ia>ataf lyyaffwli^ylt dtaeiibtd friwi tht Tj^fMlaa of Beltloa 
(ratfer» W4«). 
The ahove sjmtltatii of ttta fttt> alerofasaa ladteatet tliat tite M ^ r f t y 
of «!9«e1^ s In tfeo Rart{>ftda attiid>laf!a l)»va heta fraqamatly rapenod 
from the lloeeao. Rewafan tliajr liava laaq tlna raana and da nat 
eMtrlbata Matarlnlljr toivardt t M i>r««lta acw datafmlaaf laa af tfia 
f^arlfiada hadt. 
T.J.H Caaelatloat 
•ha fara«a1n9 traatnaat ef tira nlarefaaaal atldaaea ladloatat tliat tka 
farawlaffavai ataari^laoa eaatalat a ftlrly Qoad aaribiar af tkart raa<rla(f 
•f»aaf«a wfttali ara aaanaaly kaeim frcn tha *lidd!a Mtaaaaa aad laaladaa 
eartala Kaaaaa ar Ollaaaaaa ipaataa aUo. tha ft i l i aiiaatolafa aaaprliaa 
a M)arlty af laat faa«laf aaaaUt aad I t alio laeladat aa«Mi Kaaaaa aad 
m 
Letrer Ifoeeav fomt. 
The ferMilKfi fera» spselany the f»l8alt«iif4 fomti art txoellmt ladteaton 
of aQ« trad tftefr «tf<!«ttet» etpaetatly of Q, ttntnnlU* tatfrnttt • 
i^ f ddle ^teeeae 9m f^r tH Ptvf|)t4bi nlerofamal tttMihl«<ie. 1li« pretmea 
0f • jflew Boeeae otr Roe«B«M>lf doemo spe«f(^ somnrfiat dittwrttt tittt 
eoRe1a»t<in bat ft wppmrs omre likdly that tltiqr arn rath«r laag raa^tn? 
and extand at leaat vp ta tfce Mfoeane. 'lereoveri tlirra fa aa raaaos to 
doifl>t the etireaelofvfeal tafttnoay of *fors!niTiifera s*<c!s atroanly 
ladleatas a Hlddla Sloeeaa tfw for the Kartpada he<bi. 
7.3 AfPWITTnS OF Mir»F/^ !!RA 
Tha saffleleot aan^er of {ilaalrtonle apaeles wtdaly aied fa fatarwre^tlMal 
earralatfoa ara lael;la(i in the f^rtpada nfotafaaaa whfeh eontafns mintf 
baathonle anaelei. Benavarf th« nreaaat aaaanMa^ abonia 8e«iw affialtles 
with tha ttlaeeae faaaal aaaaaMafias Itaowi fvon .ladanan Talaadi Bamai 
*liaMitra« l^twaa* Jaf>aa» Attatralfa md Now 7aaland balaaffno ta tha 
TBda»fae1ffe afovlaea. 
CafaaHaaa with T^ dlaw aaaa^laaaa; 
Ta tha Tadlaa ra«1aat Wtaaaaa favanlaffaral aasanMaiTaa hava lM»«a taaamlad 
fraw ^arat-Rvaaah aad tTathlawar araaa aa tha tftftam waatt tad hntkmw 
talaad la the Ray af Baaoal. 
Tha t^aeant^  (Rardf aellaa) ataai^laaa af tha ^atat-Hraai^ araa haa baaa 
daaarflked br Rbatla »nA Waadral (1^7) aad <l—aata aaaaataaa(=StfaMaa 
Iff 4 
w g t w i t ) ft t!)«) OBlir eemM tptefft eeewrrlRf In tli* iarfffndtt •ler«ftm«. 
THe Katlilaitar tttfii>3ii«t (Mitt I t tsd %f/li9m$ 19^) IselndM PararoteHt 
twBitriBt ( • lt0taH» t f f . J.. gun«ttiwt)t AwwuJa eiwgttfiii (wStreiMin 
OTtttetwit) and Wwloii bdaiwawt trififeti ar« a1«o fomd ta t>)« Barfpadt 
bads* 
nrfslvasan (W^^) iteorded a »lcl» fonwIatfti'Jil atftaAla?^ eoaqprtalafi 
111 baatfieafe asd nlaalrtoale ipaelfia freti Rat Bay* LIttlci Aadn^a Ttlaadt 
sad Bffsf^ed 9 C^er Rlddla Hloeese (Tertoafas) aga to i t . Oifealtwa 
fa^l^ralji ft tbe Mljr eomoa anaetnt to boti) Barlpada aad Aadai^ ian 
aaas^lao^ • 
Tewirl (l^F9) d«9er1b«il ta«tb of fare^artolatwia barowl aad RfoaoHoa borat 
froa tho Ic^n "Hoeroo bpdi of ftate^f and they are alto prt^mt la th« 
Rarfpada fanaa. 
Cotiparlaon wltli ftawwwa atiaafelaqat 
last of ttta ai»aeltt In tlia Rarfpa<te fiat; nfevefaaaa ara «ltli#r ttia ntmn 
or alaialy aaaparaMa to tf'Oia vaaordad fraa BavM. f^aatlltf (1^1) 
daaarlbod a flak faaaa fraai t^a Wfaaaaa of RaiM aad «iaa fallowad liy 
^taart (1910) «lia daaarlbad fftti aataafela^ fra« tlia P««M bada <l««ar 
Vloeaaa) of IH ITM. C |y | | fn |y t •aaaladaat Taaraa mVSM, <• (lff7J^iS£ 
NniiUlEiiL fSIfib CaraHaHUfWW aalUtat C. ammL ••<> £• U l A l t l l . 
ara aataa to batb Barm aad Barlfiada aataalilaiiaa. 
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Im flay (1^44) dwcrlbvd • rfeli fonmltf fenl ftsss frea tt»«» *ll9«<t«i» of 
Cfiitrvl Swmtn tad *?«ft .!av« CTstfrafttta). Tfet Parlfiadt aaaairi^Ia^ 
ttm^9w§ well wft* tlieta nteordad l»jr la Sojr (ojj,. fill.) ftom TtHia tad 
Lawar and ilddla fala#iaa(! foraatlaaa (iKIddle Mloeaaa) of Caatral 
fiffiMtra. Tha eanwea tpaafas fa th^ Rartj^ adii ani! Sumatran aatart^lanaa 
*^** ^***r^* aartealwit RlaliidfaB fcaahaaaaaat FtaawHaa laattftatap 
ysoatow boaaaaaw <• S, alaaiiataw)! 'Wwaafa tadtea C» WotaHa iwdfea>i and 
PawTOtalia aawatwaa ( • Retalta aanatwaa). 
CfOBwaHton wtfh TJitttaataH faytai 
Ctitao (19<^)f la lilg bfaatTttlfiTaiifcln alndy of tba %loeeR« af fa<«tn> 
f llostrated ttia followterr tnaativ of tba fovaalaffara ift$(^ oeear la 
tfta Rarfpada atsan^lacw alta; f^ aataa l>aw«Niaiwtt 4—«wfa JniJctt 
* • *^yi*>l<w <ad<fBa) aad Caaaria aarlcalat, Cartala apaalaa «f tatalHd 
faniafaffarat «.«,# iwaaafa aaaaataaat A. baaaayHt A,, tadfaa aad 
Aatayaratalta trlaalaaia raiiartad fra« tiia Caaaaale af ttilwaa hy Raaaif 
<1«64) ara alto avaaaat la tlia pr—mt aaaaMfelafia. 
^aana (1449) aava a Aa i^ - l l t t af fafawtalfan fra* Kalraaava fataMtlm 
f^laaaaa) af J^ aaaa aad aaljr faar §ptt—t • . « . ! Waataa aaaafcaat *aaaata 
haaaarlt (» Watalla baaaarn)t ^atararatalta trtaylaaaa ( • 1^ . trlaplaaaa) 
""<* C»'»OTtt aartaalaa ara aawiaa ta tka miHfiada aad Kakatara aaaaal>laaaa, 
W6 
R»«d (Vl^) 4l«terlb«<l • Xl4|.T«n(tr]r forwmUitwml fttna fton Vi«iorttt 
Anttmllt . ThB Rartpada ••i«i0»l»g» tfoea not $htm nwrniblatft to t)i« 
Vlecoriaa «tetofatn« •iKee!>t chat OrbaHwa tatwwiHt la a e««Moa ip^elea. 
Beifard fl<^^) aa<!t • dttallad at»<fsr of prollfle HIeeena md Plteeeaa 
foraiifatfara froM Papaa and Na» fSafaaa bat aaljr CaacTta fififlealpa Md 
%wKiala haeeayH ar« easaea to tD« ^arlpa^ aaaewhiaria. 
Cowpartaoa with Naw 7oalawd aftarfilaqoi 
J^lrlna (V*7h £1* iin<) pHt^ Msbod a aoBOtTraf»b<e atady of tttn plaafttonte 
fof«»faf fora fron tht C.tmttzole of K«» ?!«alaBd. tlia fivaal atiaaifelafie 
fron tlio filMto Rioeaae of flow ?4ialaad eoatalat OffcaHaa aataralta wlit«h 
oeeara In tha Rarffioda att«ali!a9a alao. 
ChtfiMia (lOlP) daaarfbad Cmitaeaoua aad 'Parttarir ffttt ravalita fron 
ffaw 7^1a8d. f^o Tartlary aaaa«l»1ai!» aboira aona rtaaalhlaaeii to tliat 
af BarlfMida aad Taatraa liaataMa and CaraMitradaa aoaalodoa aro the oaly 
oa—aa aoaalaa. 
7.4 StUlllUl.: 
^ 0 filaaktaafa faffanfatfora ara vary aaafat fa aakta<i tatar^raolaaal 
corrolatfaa bat tkosr ara raro aad eaaatltata a vary i m l l paraaataoa af 
ttio forawlalf^ral aaaa#>1a«a of tl>a Rarfftada beda. Howovort Otballaa 
aataralta fa a a f f i f f f^a t |)laalctoafe aooataa ta tlio praatat aaaaal»laqa 
W7 
•ad f t t f f r f t af»t»«trme« ft of eoiitld«r«h]« tmlo* <• mi1tln<i tnt«r» 
re(ffOii«t eorrelstfon of t!i9se lUNte. Tli« f f r t t •9iKMir««e« of thft 
•peeli^ narlcf the f<ato of ttto Mlddio ^feetoe ondt m Its ovfdoieot 
the Btrfpade hedt een be eorrelottd wHfi the ilddle Ifoeene tedlnfifitt 
of the TBdo*Pae1f4e soo^eo^ni^lileiil pro?fseey fnelttdloQ As^ tonati TtlMdt 
Bmatre« Tafifsfit Aostfaltot oed Row HSMtaad t« which ^. iataraHa la 
iTBOifB to oeear. ^hU ^ ta eredenee ffoai the ether apeelea of 
foffaafRffera fo the preaeet aaaenbla^. H addltlent th«» fireaamee of 
a ffood annhffr of fdimtteal Bmniteae Nloeeae apeelea of ffahea la the 
prcaeot aaaeiiblacfe Indlcetea thet t te Barlpada reHoa ivaa havlatf a 
free »m enmtmfeattoa »Hh narma darfog the ^loeeoe period. ^ 
A eo»f»r«t}s«fittve ttndjr of tt)« oitcrofsaBa of tfi« RartDetfa bedi «xf»ottd 
toatt! of Bartf)ada towat OHttst reveals the prcacaiee of a fafrly r f i^ 
astenlblafie of foratafnifera and ffs^ teeth. A aamll peveentade of 
Oatraeoda I t aluo preaeet bat thetr noer atate of fireservatloRf doea aet 
pefntt valid ffenerfe tdeattftcatlon. Tt waa stalely for tMa reason 
tbet oatraeoda have beea eneladed fron the parvlew of the tiresent 
iBvestlfiatfon. 
the aterofnaaa) estea^laoe of the Tarfpada beds cMprlaea afxtjr-flve 
speetes of foraiilBlfera and ffahes. Ute foraufnlferal faeaa fa reftresented 
by thlrtv*f1ve apeelest fnelttdfet! three aew speeles. the fanlly NMioafdae 
orears 4n abaadaaeet eeastftotlndi 22.f<S^ of the feraMtafferal pepvlatloa 
aad foras the belk of the foraatalferal asaenblarre. Tt Is followed bjr 
Retallfdae (VO'^M Hlehldfldae (17.14^)« mseorbfdae and Cfbfeldldae 
<P,«n eaahi; niebl ferial dee aad Vllfolldae (f .^Tl*'^  ea«h); aad 7M*^ 
eaah of filaadvllatdae» fvrrltlafdaet AoHvleltldae and faaeaslaldae. 
Hie ne» apeelea are g l i ^ M m l l # n f l t f t PHlWWUfff U l i x y i ""O 
*!••<•» attlHtfwitfi. 
'The fish easeMhlave eeetalna thirty tpeelea belea^lna to Cheedrlehtkyea 
and Oatetahthyea. %Meost f^eadrlehthfea* ^e la^ l l Is In aboadnnee and 
eeastltntea 74.61^ while Rateldea reprMenta 16.M« of the total flah 
asseiriblaee. within ^ la r i i l l i the fanlly farrharhlaldae (4?l.:i3%) eeeara 
im 
w^ 
In h\0 frvqnmey tad <• f»1lMrtd hy Tg«rf4i<« (I6.66^)t Sji^ytiildM 
(6.66'*')f md tt.SAt Melt Af Rmranditdtet Al^ pf Idte And '^eyttofkliildaA. 
Batftfttot (16.66*^) ft npnmwnfi by ^fMth»tid9p (f.6<S/t)» and B.!^^ 
eaefe of rrlttfdae» f)Mytt1d«fr tnd Rtitiiopterlda«. Ottelciitlijrct ar« 
r«r« In oeeorrenee and canstttote 6.M% of tba total flafi fausa. t t I t 
raptratanted hy *^ rikyniaafdaa and Trlehlarldaa (S.JW eachl. 
Tj^ a paleaafolonfeal Informatleat ravaal tita danaaltton of tfia T^ arfpadto 
beds at a riHifilt of nsrtna traaafnratafan alaafi Orttia aaast. Tha 
slerofiaaal avtdanoa tofpatber with na^fanaal and f>atTonrapbleal data* 
Indleatas ratbcv flaetuatlnfi conditions of deposUton of tba l^rlpada 
badt In tbflllowy aaar tliere» fsarlca basin. 
Tba nlerofaanal aatanMaffa taiiprata a llddla ^toeana •m for tha Barlna<!bi 
badt. OB tba basis of Otbgllna tq^Mnrallt Syaanlwanni tbata badt eaa ba 
eonralatad with tha VIddIa ^laaaaa aadlMaats of Aadataan Ttlaadt ^^ unatray 
Tnlwant '^vtfTallay and Naw ?aaland balaanlnq to tba Tnde>Paelflo 
aaofiaofnmphleal t>rev1a«a. Ttia nrasanea of tavaral ftamata XIaeaaa tpaelat 
af fItbat In tba narlpadn bads Indleatas a fraa saa aannaBleatlan 
batwaaa RavM and ParlDada araa darlna tba Vleesfla tlants. 
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I'^ ftT '>r»nfffIforn^ <*o *ro»^n>»l5»fn rfn 'rtf'f**rpi. •'^'. r'n r^t<?t. ffp ool 
n l s . U r . 
^^6? ' :»5no«*onTnn'''r 3rr»lv<?ls of <?r-io fi^.tll" -•'•s^tpr •"nr"''n'fT'' 
fn t^ r> ''ntf "«"'~nTffomlR. J'tJlT. '-^^r. us. "at . f s t . t 
v o l . 1'"'', r,t. '', r>n. o4o_irr , r^l. 't^, t'^'srt-f I "S. U 1 | t^b. 1. 
•^  . .^. '"ontrJ ''"'t'K|lJ-«f»'' " o W . ' o r - " . '>«t.f v « l . "f on. i'»i-i'»*', 
t o Y t - * * " « » . 1 - % 
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BttOTZENf P, 
194P Tfie %«dltti f>t1eoe«iie tod f t t fonMsfatfaral faro*. %tdM 
<^ Tflr. <«to1. tlidtrt.t Avti.y •«?. Cy ««. 49!)f (anb. 4at «a.?)9 
pp. ?l.140fp1t. 1-19> t t x t . f l f i . 1-41. 
BOTT, A.A. 
l 9 M lata Ollffaeaaa foranfntffnra fro«i Eteoni«l>aoa» *^ .w. Praaea. 
Otreelit CN«t1)er1a8<1fl)! f^otaaaa f Jeat > ITtradit n.V.« 
pp. l-12Si p l i . 1-fl. 
19M Tanfaiy fonmlalfara fron Glpvialaady VIeterlay and ttietr 
• tratfcm^teal tf^fffeaaea. Baai. Gaol. «arp. Vfetorlay 
vol . ?Sy pp. 1-1B4. 
CASE, G.8, 
19€7 Post 11 abarit aad flal) raaafist of North Ass<»rt(ra. €rafeo Pr^a* 
N.Y.C.t 1^ . 1«20y f f fa . 1*192. 
1946 La Pamie tcsbttiyoloQlqtia de L*t|>i>aa1aff do la Bolgtqoe. Men. 
Mtitoa Rejral n'HIatorfo ^aterallo Folfffqafty (Van. ao, I04y 
pp. l-267y pis- l-6y fioa. 1-W. 
MIO Nota aar la eollartfon daa Polsaeaa Palaacenes at Saeraas da 
rEaelava da <^ »Mada (Coafio), Ann. Maaaa. Rojral Cea^ Balgoi 
tar. TTTy tima h ftme, ?y pp. l-4fl» |i»la. l - l l . 
CRANr.y i .s . 
1«!W h blaatratfrrraphftt atody of tlia vteeaaa In waitara Taiwan hatad 
aa a«a11er faranfaffara (Part T : Plaaktonlaa). Proe. Gaol. 
Sao. Cktaay »•, 9y on. ff.Tly flfjp. l.Sy pla. l-Sy taha. Ui, 
1<>49 A b laa t ra t fo raphte a tadr o f tHa Vtoeaaa fa w M t a r a Tjalwoa liaaod 
OR aamllar fo raMla l fa ra (Par t TT * Raat l ioa laa) . P a l l . 6 a o l . 
Sa r r . T«!trany ao , 12y po . «T-«ly f f p a . l-'^y p l a . 1-16. 
W%li ^aaa plaatttonfa foranlaffara fron tba ^ao aad h^naf fnraapa of 
Taiwan aad thair atratloraable at^alfleaaaa. Proa. Raol. 
Soe. Cklnay aa. f(y pp. 1?7.1?ny f l f i . It o l . 1 . 
1«65 viiUT^rtlarjr plaaktoale foraatlalfaral aoaaa of tl)# Baofeliaa 
Paalaaalay Tai«aa. Proa, fiaol. i^oa. Cblnay ao. 6y pp. 6l-t6y 
f i f l . ly Ola. 1.?. 
» T 
j«67 * blettnitftmrp^fe Jitwdy of t»i« 'T'wtitry to t1»» eoMtal nit««t 
Satt^rn T«f«iini b«it«d mi tnnUmr feriMlRlfemi (T • <^«tlitni 
Part), Proc. titol. *?oc. Cli1isa» 99. lOt f^, W-.76» f l f . 1« 
f l i t . l-6f taht. 1-7, 
1971 A btoftntlmrniilife itmly of ttt* to-eallflKt t lata fematfon fa 
Tafwan bated oa tmillfir feramfatfara. T. 7h« E-W Cfost-
weaatala ni#way. Pnte, Haol. Soe. Gblnat ao. 14i pp. 48.6Tt 
f ig . If p i * . U4$ taba. l->4, 
197? A bloatrattcr^iAlo stady of tbo ge-eallad i latn foraatlOR la 
• Taiwan baaiMl on saialler fonralnlfcra. Tt. W^t Flask of tb« 
Contml Raaoff In t^n Tawatbaa-Tatballaabaa aroat ^atbom 
Taiwan* Proe. Wat, l!?e1. Cotwellf no. Bf pp, I01-I16t f 1 ^ . l-^t 
pis. l-^t tabs. 1-6. 
OIANG, t .S . and CH8N1 T.B. 
lQ?r> h blottrotlnraphle ttudSr of t^e Tenlary aleag tbe Rtlakalaaaebl 
la tbo eoattal raacfe* Saftom Tafurtat basad oa tnallor formal-
alfera. Prop, n«ol, Soc. C!»1nat BO, W» pp. 1l6-1S*'t flQ. 1» 
pl«. l-4f tabt. 1-2, 
CBftP^AN, F . 
1*>H Aastmllan f^ossfla, flaorge fiobarttan f Co.t Ptopy. Ltd.f 
lolbouraof ^f&»«ft ^dalaldat Prisbaae C Leadent op. l-341t 
f1«a. I-IFO. 
19IP Poserlptloat and ravlafons of the Crataeeo«« nad Ttnlnry 
fftb-raiRalna of Now 7aa1and. N«w 74Ni1nnd Rapt. Mlaatf Ceol. 
Sarv.t Palaoat. Ball . ao. 7» pp. 1-48t pis. l-9» taKt-floa. 1-2. 
CBkTWHWRf l . P , 
197^ ^aallar fara»lalfora frow tho Karlpada bodsi Orl ita, TTTrd 
Colloqtfum on Tadlna UlaropalaoNtolomr €- StTatlfnnphyf rbaadlgarbf 
p. f 15. (Abstraat). 
CRATTKRJKIt, ^.C. 
I94fi Oatraa oalaaals aad otbar fatsHa froii a#ar Rarlpatfat Kayaibbaajt 
^tato. PioaTwad Tatflaa llal. Caa^. Atsoe.t pt. J» po. 8!L!?6 
(Abatraat). 
CRArrKR.TT, n.C. aad tAO» t . 
1(>I0 Sgbsarfiaa vaoloqr and toatoale frawawerk of sad1»«atatIan la 
tbo ar«iaaat1a aaast llaa of Kalaaaro (Orlssa). Pvaa. 47tb 
Tadlaa ^ 1 . Caaf, Assaa,t pt, 9t p. 2 M . (Abatraat). 
20« 
CRAOnRARIi A, 
1 ^ ^ Oi tlt« •p» of T«ft1«ry <l«notHt of Bartpaatt HayvrMnaJ. 
Qimn. J««r, C M I . N I B . i t t . 5oe. Tadfat vol. 90i ao. 9» 
W*? '»1»«« Rornlielonf and atraetora of Aywiafa baecfyH (Liana). 
Ceatv. CatliflMR Poaad. fartm. Baa.> aal . 18» pt. 4» pp. 119-126t 
pla. ?!-??» tax t - f f^ . ! -7 , 
CITA, «,B. and 55ltVA, T.P. 
I960 Palaffle faranlatfara from the tjme taaijlilan. Rapt. Slat 
Tatavaat. 6aol. Caacir.t CfH)a«)ia«aa» pt . 23t pp. 99->l^ » flgB,l«4. 
COIS, W.«?. aad «TLlJ?SI»tE, B. 
19!D 5?ocia i m l l foraafnffara fftm tt:a Hasoa fomatlen of i«x1eo. 
Bal l , ^mer, Pal.t vol. 1S» ae. 67bi pp. 1S3-137 (1-15)* 
pl». P-?l (1.4). 
cnimt r,, 
l<»l^ ? Forarafalfaraa ^ laa eattaa da C^llefa. Ball . Taat. Sap. 
Oeaaaofir.f ae. ftlt pn. l->GRf p i t . l«ft. 
COPE, E.n. 
1P76 <^ya^afi af tita Vartahrata of tba ^foeaaa of Can^arland Coantyt 
Raw Jataay, Proa. Aiwr. PhllM. «oe. Piifla,, vol, 14t ao.<??» 
pp. 86l«>964. 
cnsTT*?, N . i . , ^r. 
lORB Palaoaeoloar of Vfaaaa iHMibar af tha Vaakaa fevnatlan at 
%iftlivtllaf tvaaa. Jaar. Pal . , vol. 99, ao. 3, pp. ?6^?f<?* 
pla. !*)-81, taxt-fifw. U5. 
CnfftMAN, J,A. 
I9IS A aaaaqvapli of tka faraMlalfara of t^a Hotth Paatfte Oaaaa. 
Pt. R Ratallldaa. Ball . n.s. flat. Waa., ao. 71, pp* I'-BI, 
p i t . I -Sl . 
1«?1 FaraatatfaTa of tt*a Pkf llppfaa aad adjaaaat aaaa. Ball . n.«^ . 
Nat. Baa., ae. MO, pt . 4, pp. I-BB9, p i t . 1-100. 
s«w 
l<»i!? tti« fer tnfst fer t of tft# Mtnt %rtit<f t u l e t r M a t M r l ««iA«r 
ftf tli« Harlmst l l a M t M o . n.S. <Stei. Sar t . | Prof. r«|M»r I7f ff 
!<»88 f%t) fonm1itf«r» of »ht ?t«irib«rf eroHp. O,*?, Cool, -^vnr.y 
Prof. Panor IX^i fiji. l l -71 t p i t . I-W. 
19SS Nm fov«o1offoro froa tbo f^por ^oeeao of Koxfeo. C«Hitr. 
Cotlinofi Lob. PoroM. Bot. i v o l . U fH>. 4-l^f p i . 1 . 
10?7 Rfocnt foronfniforo frem of f ffte vtot eooft of Aiworfeo. Bol ! . 
<?orffipf Toff. Oeooooi^r.t T««»s «?or.f v o l . I t so. lOt f»o. IW-l«f i t 
ft I f • 1*6. 
t^?P 0« RotoHi^ htoetrft f l f i B « ) . Coot v. Cotkoon Lab« Fortm. Rot.t 
»o1 . 4t p t . 4» pp. If>*ui07. 
I^!** H i t foTonlstfert; of thti At l tntfe Oeooa. Port t Hmleafdoof 
roaerfaldaof Peaoropltdae aod .^Ivoolfaollldao. R o l l . n.<;. 
Nat. fiBi.f BO. lO-ff p t . Tt pp. l*T9t p i t . Uin, 
Wfil TK« foranlatfora o f the At iao t le O e ^ n . P a n A RotnltldaAi 
Anptilatofilafdaot Calearfaldaof Cyiibaloponittlda^t ftaenallsldao* 
PlaRorbttlfnltfaot Rnpf^nt f^e and PoMOtnMlihio. B a l l . n.<^. 
f !a t , "^at.* BO. I04t p t s . !-*>? pp. 1-lTO, p i g , 1-26. 
193S f^p<ir SoeeBA foraafa l fora o f tka ioatfiwatt«r» Oaf tod ^ ta t4» . 
f , « ; . Cool, ^aur.f P ro f . Papor IM$ pp. 1-Wf p1«. 1-2S, 
1 9 ^ A aoROfirap^ of tlio foramlalforal f m f l j r Koaloaldao. n .s . 
R«o1. *5arr,t Prof . Papi»r W 1 | pp. l - « l f p l « . l»ao. 
10491 ffoe««o foramtalfora froM f^aff Bayt JFaiNiloa. CaakinaB Lab. 
f o r a « . ffaa.i ^ o o . Pabl . t ao. IS» pp. i*7Si p l « . !<-!?. 
1946 'Hiespootot of forav laf fora aa«ad and f i tprod %f F t d i t o l nad 
Molt tm 179^ mni IM09. Cmhm^ Lah. Poraai. Roa.f Sp«a. Pabl . t 
ao . I7f pp. 1-I6f p i t . lod . 
104i<i Poroatalforai t l io i r e laat I f loat Ion aad ocM<m1o a ta . Harvard 
tHilr . P r o t i * Caabrtd«ot «a i fad iaoto t t i» pp. UHiSt koy p1a.l*f(S» 
toxt-pla. 1-^1. 
cn<(nuffy j . A . aad APPLTN, K.R. 
1*>96 Tent Jaokaon forantalfora. Ball , kmt* Aitee. Patrol. Caol.} 
vol. Vif pp. ]S4-lflf» p i t . fUM. 
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19:^ 1 <?o(M «iw ''*«rtf«rr fora«t»lf«ra fron T««at. ^ i r . t Casttmii 
Ub . Ferms. S M . , V « 1 . 7 | pp. Rl-BRi pi ,7. 
CC«a^iW, J . ^ . tnd KLETNPBU » B. ' l . 
1^ S4 f^ mr tnd «ir«eord«d femmfnff^m fire«i th% Callfomft 1l1«e«B«. 
Coatr.CofliiMn Uh . Fons. Rftt.t v«I.]0»pt.lf fip.l-ZAt plf .1-4. 
COW^/IK, J , f t . M d PAWfSR, r . L . 
!<?37 ^?0t«t en •ome Eampftut 8foe«n« sp«ef«« of RiHgtwt. Cmtr. 
Ctaftaan tab. Forim, Rwi.t vol.1!^ p t . l t pp.-lO-ti^i p l i . l - T , 
CCSIWAN, 3.h. tart TOOO, 8 . 
1942 '^% gcDiit f y c H t and ftg «peet««. dontr, Cashron f«h.ForK«. 
R«f.f vol.lPf pt.df pp,72-*J4i p i t . 17-34. 
194!) ^toeevf) foraafnirert fr(M Haff Bayt Imalea, Caghtnsn Lab. 
Be«.t *^«o. P«*l.f BO.lKf m>.l-7fl» pt f .U12. 
18ll!l l?b»r efsM Tertlare WlTf>«1tf9x Faanti von d«r weatllefvra tatel 
dof Rl»lret«l-OoT»B In Fajam <9«fgrptw!). SUsm^br. Koapmeat.* 
Alra. WIff.t »ol.6f pp.l29.lB3f p|. 3, 
nARTKVKLlEf R. and CAST8R, E. 
1945-49 f#i PolatOM foatflM do '^ ai-Con«|o ot dot roftloat ro!aln«» 
'''•firaorra (<» A«aol(»Sf Mase# Co«(|o f^«lolqa«)» Portt T and TI| 
pp.l-2f5St ftf l i . 1-76, p i t . T - « n ) . 
MfTS, J. 
iPWr o« tlia fataII flali rfmataa fraii tart lart tnd Cratoooo-Ttrtlary 
formtlttnt of Haw ?«ala«d. Traat. Rofal |}ri»lfw 5ae. ^«l.t 
aar.2t vol.4t pp.l-Mf n i t . 1*7. 
I»AY, F. 
IPnH Tli# fltbat of Tadfti bafafl t aatartl hittery of th# flafcot 
(1967) ttaowa to fahabft ttio aoot and frotb vator of Tadfat 1Hirflia» ood 
Cajrloa, Tadof f- Taiaorrow'f Baalr Affaaeri Now tlolhlt vol . l * 
pp,1-77«f »ol.?t plt . l . l9ff . 
I9!in T FarMilalfarf Tortoaltal d1 MoataqlbMo • Cattalvarfo. Faloont. 
1t»l.« S4 la . t . 24), p p . l - i n . 
nt 
1^36 TahlMo iMtliedtfv* # • ! • e l t t t t i <tot C«pt i t l^^« t . Ass. Set. 
S t t . Psrftt M T . l t v«l.T» p)i.^6»?)14» f i l i .10-17. 
Ifl!Vi^  FerMtBifvrtt Ja. ^ M M " ^ ^ ^^Wt R t t t e i r * |dliyfl^[a«f poHt iqm 
«t • • t t t r«n« d* r t i * 4|« CstMi: Prtaek Bd.i Psrltf pp. 1.224f 
p i t . 1-12, 
1^46 rormttalfervs fot t l l i r t <fa Batin Tffrttaire dt VIesse: Perttf 
pp.!-!M2t p 1 t . l - ? l . 
RAS1Ef?f P.R. 
J*»»6 Qatlna. ( r m w M t f s ) qt. l tul jL f»«» B«sr Ptrtptdat KaysffetiMj 
St«t«. H«ie, ( 5 M 1 . Sort. I»dl»t w l . T l t pt.St ! » . lBO-lf?lf 
p l . l . 
BAMKS, P.S. and ClAIKS, W..1. 
l<?f?7 The tfriHi of some Hloeesa and fHltiocime tttvwslnlit^n* Bfew-
pa!eoatolorr$'9 vot.3» iio,l» p.PO. 
RtU«?, A.o, Jr. 
1 ^ ^ <;i(i|}tf1ca«t fonmlalfera froai th% CftfekfitaMliay bedt of ^«ya« 
Comitft '<*fsf««lppl. J«BT. Pal . I vo l . l^ i pp.d2JV.d24» pl.dfl . 
El U S n.P. Md «R^WS A.R. 
l*^ 4n at a«q. <^attlpg«tt of Ppvanlntfars. fftw ¥OT%: .^ ><iar. 1 M . Nat. 
" "Sl f t . t S»««. P«fl>l.f »oli.l-3t>t f l l t t f . 
EIITSOR, A.r . 
H i n Jactrton <^onp af famtttpaa In T«xat mHh aotf^i oa Prio tad 
Ylaktbarfl. Ra i l , ftnar. Aitoe. P t t f o l . (»PO1.9 v p l . n « 
pp.lS^ll-lSSOt p l f . l - 7 v taxt - f f f i t . 1-ft. 
mCMSt K. 
l^BP laport pf tlia flprth Harpllai 6aolpf|teal Sanrty AfrrfctltttTP pf 
(1^19) tka tpitara Cpaatrtra* tppptkar wftli dapprtptfpaa of tha 
f» i«t1t pf tlia Kprl Badt. B a l l . %amr, Ppl.t vp1.56t ap. 24(»t 
pp. 6^-9^9 f l^n . 1.3B6. 
FATOSR, i .A. 
1«70 Ktmtlnrapttlpal pplpapatelapy af Afawo 1 «rpllt Saatk Vaatpm 
fffpprfa. J«ar. Wfslap 6apl, Nl«arl«f vpl.Sf aPt.l-2» 
pp.l-««» p l i . l - l P i tsl»t. l-9 ( 1 4 M ) . 
fit 
Tfumm, i . i . 
1 9 ^ <^ffrt1 i>«p«n for 1994. t«e. Gtel. S«yv. tadlft val . I^t 
PfOITRt, L. vM) •Rd mmXt J.P.C. w0n. 
ITQf* TMttett nfeTOtcopfet allaiim «1aat» 9ft QMerthot ftrgmmta 
^ Wtatllw Id t«tiiTM dtllRMitt «t dft«rlf>tt. Vt«Baa» 
f>p. 1-124. VfdBi CMttlat (IfinS ffiprtBt), 
POBSASlflf, C. 
IPon tadle* no lMi to d«11« RfttallfM fast i I I d 'Tul la tftaUBtl • ! 
Beta!fa • f>tiaaf»laa. Naa. Aead. Se1« Tt t t t . Ralafpa* sar. St 
vol. 7t pf». S3P-5^. 
1006 TllttatmtfeBe d1 tpaela aibtfpiyaiia df 'Rotalidl) tattftota aal 
1^36. Wm, R. Aead. Tat. Sal. Balopia Sai. fSel. Kat.f tar. 6$ 
vol. S» f»f», 61-10. 
F0fl8R» A.W. 
1011 A daterfpttOB of t^« fo«t11 fltl) raaafat of %h% Cvataeaoati 
Boeaaa and Hoeaaa fersattentt Haw Httwf, f lai l . 6aol, Saw. 
Kfiw Jaraayt vol. 4, pp. 1-10?» ffflt. 1«10W, 
(S^ U-nnAVf .T.t. 
10!^ 4 wratnl af fanMlalfara. Prlaalpla fra«t« INC. Riaeialaeitoat 
Tadfaaat po. 1-4RS. 
GMtmhY, .1.1. aad WTSSISR, S.C, 
10?T (^lalataaaaa favaiifatfara fvaw tlia La«tta Oaarryt PalM Vardaa 
Rl l l f t Calffonfa. -^on, Pal.t vol. 1» aa. It pp. SB-^ Tt 
ptf . 7.12. 
dhmmf 5.n. 
191S Tka Plaftattaafa. (fikarfeit akataa aad nf9\, Um, *aa. Caap. 
Staal. RawaTd Callavat aal . 26t fip. 117-119. 
fiARRTCft J.A.r. aad SPtOLTZt I ,P. 
1069 h oaf da to tha kladf af pataatlally daataraat akafta. I t ^ovvy 
«. <!flt»art <tdftar)t Sbai^ a aad a arrival. liX. Raath f> Ca. 
Rattaat ao. S.60t f i fa . 1 - ^ . 
«1S 
I9S6 Pftll f M t i M fff«M Twt l t r f <l«|>OflHf of ••ftfUltMlJ. S«l. ^ 
C«ilt.,v«1. 32« • • . 6f p. JM9. 
Wf» $mn fottt l ftth t««tl) ttm T t n f t r r tftpotHt of itytitilitaft 
Tndla. J««r. Pa1.» vol. 99t oo. 4» pi». 676-670t p i . M» 
toxt- f l f . 1. 
^*»** ^tlfTftmtllff l£iff»ilSi& <"^tl«onii). • M i o t o m t l H d fifO« 
nf#8 t)tool>t ^atliorfi Roofiot. Cootr. CotliMio Fonod. Poraa. 
Roi.f vol.tTt pt. !^ f |)p. 104l-l(^» f l f l i . l-6» 
194!^  PrfRetplof of nferepotaooatolofjr. iolboano Qalv. Proatt 
pp, I-2061 pla. l-14f t«xt-fl(pi. ! - *< . 
I'^ BO Tertiary atratloraptile eorrolattoa In tfc« ta^te-Paeffle rofloa 
aed Aoatralla. Jear. % « 1 . ?>oe. Tadlat vol. It pp, 63»67t 
ebart 1. 
GOBDOKt ®.a. 
1960 The o^ e of the nfddio Tenfarjr roel^ t of aortliwoattm Peortso 
Bleo. Tnma. f%1v. ftitrto Bleot Soeond Cartbttoaa Cool. Coaf.t 
pp. Pf^W« 
1961 PlaaHoate foranlatfora ani the eorrolattoa of tfio nlddlo 
Torttarjr roelra of Paono Bteo. ^tevopalooatolotfi vol. 7f 
00. 4« po. 4Sl-460t pH, !•?> t«ct-fi(38. U9(. 
19!9 PrIaalploB of atratlorapky. Seller* Reir Torlti Srd Ed.t 
pp. 1-llfiS. 
6RMIAII, J.J. aad ITLITANTC, P.J. 
1090 Koooat foroMfatfora froa the Paorto Qalora area flanliora 
«ladoroi Pkllfpplaoa. Staaford Hatv. P(rt>1.» Ciool. 5af.« 
vol. 6t aa. Sff pp. UVTdt pla. I«l9f toxt-f i«. 1. 
eniAi o.f . , mmm, i . * wniAK, p., HDiGARt s.t itai.> aad tiuo, D .S.N. 
10(MS «arlao Nao«a«o •UrofOaaa fro* Kartkal* ^ath Tadla. Ball . 
<S(ool. Mia. Mot. ^00. Tadlat ao. 94t pp. Ul^t p i t . l-9» 
f l « . 1. 
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RAOAf T.A. 
1931 fittf»en 0f «!•• BUl«||lr«1 $mni«f ftf Mttt« Bajr. 19. If«ttt M 
ti l* ll«e«it fofimlif r«r« frtta latta Bay. Tokakv Tap. Clilv. 
^e1. Raiit.» tar. 4 (BtaUt vol. 6t pfi. 4S>l4ny taxt-fltft. 1*9B, 
RAQOBi fl.F.l.i, 
1^ B6 Tha twallar foramlaffara of tlia Sanlket and tht Laltl of tfte 
fi«Mta1 ^<9rm9 ^ I t Baafa* Paktttas. Oeol. .^rv.t Pal. 
PalrfataBleat vol. I f pp. 1*900» f»la. 1»^ . 
HAff t5.!?,, TOISE, K.««. and 81fC?HT, B.C. 
1<)6S nit rani evoatraetara of cenia talMtad forantBt feral tatta. 
RIeropalaoatolofnrt vol. ^t oo. 2y np. 171-l<^Bt p i * . 1-16. 
HATNBS, 5 . 
1956 Cartafa ioatler Brftffl) Palaoeeao feninlaffarat Port T. 
We«lealdaa» <%lloatoaa111tfaaf Sp1atoaitaldaa» niaeoii)fdaa» 
Aanpfilatatreofdaat ^^lobl^rfaldaof (;ioberotal1f<!a«f and 
HMbalfafdaa. Coatr. Cavhiaaa iPoaad. Fovas. B M . » vol. 7> 
pt , $t PT». T<9»l01t pl»» 16-IB, 
BEDPBRn, 8 . 0 . 
19B4 "^ ona Baeant aad fo i t l l bfaeltlali to fratli-watar foranlalfara. 
Joar. Pal.f vol. B^  pn. 46*>-<76t taxt-fffi. 1. 
ROFKBBt 1. 
l^Bla Tiia feraafatfara of tHa Mbaoa Bxpadftfoa. Ban B - Mbami 
Bapadltta. leaaifr.t l«l<la«y B.J, Br f l l . i 4at pp. 1<-B1B« 
taxt*f1fa. 1»34B. 
10611) fha taatkplata - fonMalalfara. Arelitvea Naarlaatfafaaa Zaal.t 
val . B, pt. 4» pp. ?«8-BTBf taxt*fffia. 1-Br». 
10B4 ^tBfy!»yM«t mHffi% •*« Ql^lfttf m f f t f i i * Wleroptlaoato. 
lof l t t f aol. B| no. 2f pp. 3B-3W. 
IOB6a Tarttarr farantaffari of Caaatal Baaador: Bart ^T| Addltfoaal 
aatat aa ttia Baaaaa apaafM. Jaar. (*al.t vol. 99t no. 4y 
ap. B9l.0BBy taxt-ffaa. 1-101, 
loBili Bara«1atfara daatatat faraalalfara af %ata Craa oad Tiiateli-
Talaadf Vlr«1a1a-AraklpaltfOt «aat Tadia*. Capaa»a<No Bhifv.t 
Zaal. Baa.y Bpalla (^r l f tar )y val. IBt pp. l-SSTf pla. 1-BBt 
taxt-flfi. 1-21. 
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WKT f9t9minitvnM in obtHriwId* VM NordMttdMtfe%land md 
RellMd. 6t«l . Jalift). fl»1li«fttf n». 37f pp. l.464f 
t«xt-ff |p. 1-498, 
I9S0 0« the fp l l t t fnf df filotttqwtwt. CMtr. CutliMiti f««id. 
ForwR. RM.t vol. ]« pt. it pp. 1*9. 
1069 MiPt ft niteftfbig vttewlartt tantvek? C«atr. Cmhaan Ppimd. 
Foras. it«t.» vat. Hf pt. 4t pp. 146»14P9t trntt-fl^i. 1-6. 
1071 Stwdlpf of fonmfpffora. Part ITI ^itanatfe prd^lfns. Pabl. 
Natnovlilttorfai^ <iaaoattfliiap U LiMl>er9» Saaka XIT» 
Afltvarisfr If S an 3f pn. l«S02t pli» EfUlCWf tairi-ftna* S7-40. ' 
BORA, «;.t, 
^^W f)8 two anall eellaetfeaa of foasll flfh-vamalaa tnm Bplaaova, 
Orftaa* Rae. Ctol, Swtt. Tadta* vol, 74$ pt. 2, iw». W«*-?1B, 
p i . 13» taxt - f lg i . 1*10. 
nos;^TBB(K^t ^. do B. 
lofn Nor ?fal8iid I\»pev Crataeeoot and Tprtfavy foremta if feral eonea 
aad aoMt ovtraaait eerratattoBf. «fteropat«6iitoloii7t vol. 4, 
no. If pp. ?fi.9Pf p i . If tabv. Ut» 
1061 Tartfarjr foranfolfara froi Oantva dittvlet (N.?;.) Part T 
^jratanatlea miH diatrlbatloa. Hm 1^ «al>>ad (Sael. SMrv.t 
Palooatf Pal l . 34f »o. !« pn. 1-104, p i t . l-SC .^ 
HrtRNTBROftR, N. da P . aad TOll^f P . 
loM Nataa an tha ffaaarfa aanaa of aosM rotatlfovm forafnfalfara. 
^faropalaofitolaqfatf vol. Pf ae. It pp. 34-2P. 
ROVg, n.V. 
103P Addltlana to tlia H i t af tpaefca eeeorrln^ In tfta typa tad 
Blttff Clayt Rlwaaaaaf Mfaaltafppi. Jaar. Pal.t vol. 2f aa.S, 
p. 17K f l l i t ) . 
H0/W6, T. 
' **^ "totaHa** «reap frea tka <Q|p»par Caaosofa of Tiilwaa. Mfaro-
paleaatolavff vol. lOt ao. 1, pp. 40.691, p i t . 1-9, tax t - f f f i . l -S . 
1071 !laoi« ferantatfarat IfaMfaa la 7\il«aR. Pra«. 6aol. Sac. 
Cklntf ao. 14, on. 76-P5, ff^t. 1-S, p i . 1. 
T w m t l , fC. 
»040 oa StmOli . t # f f t U T ^ H l i CPorfy tad Jaaaa) aad alltod apaaiaa, 
Tpliraa Tfftka f fvf , vol. 11* ao. 9f pp. 40-61, p i t . S-4. 
Sl« 
194!^  0« tti« fffMclff* of S t i ^ l i ^ la T S I M I I . fmiwn TfipltB Kl«1t 
V0l.l4f nos .^4t »f».47-tof f»lt.l-R. 
1^ 4<> OiHIltttofl ftiart. Ball , *««r, tesee. P#ttt»l, 6«M»l,f »«l.a?» 
tWAS*, ??. and KIKOGBI, Y, 
HSI Foranlalfnv frwi t * * Bogota foraatlon* AfcUa Pref«ctoTe» 
Jan«ii (Eaiilffh wUI) .lapanata »mm»tf). Pal. *k»e. Jaf»t8» Tmnt. 
"Toe.f IWrjra* • « • • • ? . ! ao.lftt fn»,W2-W4, 
1(^ 64 Tti« aaeentalon of teatk la •la<ROl)r«adia. Proe. ?4>ol. Sao. 
Uadoat 128» in».'tW-442. 
1^ 34 Obor Caadorbpltwat ofao aooo Feranfotfort^t-nattQagt tmd wrof 
aeae Haadalwa » ftrtea. Naturforaek V«r. Braaot Varli. Taeiioclioslo. 
iialreff V0I.6B9 |ip.n*26t text- f l ip. 1-2S. 
SKHHf R.R. 
1949 A anr oateroi* of Oatroa 11a««tea« bod ot Viricaimatlat SayafMiaaj 
5{tat«i oad Ita •«« fott f l ftoaat. Proe. T^th Tadfan Set. Confer, 
laaoe.t pt,?»i p.l14 (Ahatvact). 
1<»45 Koto oa llttioleor aad aoiv fatal 1 faaaa of Oatroo ll«o8te*«o a<>ar 
^ofiotfa, (Majrartibaaj ^tato). Proe. fOth Tadfao ?^l. Cmwt. flasoe.t 
nt.?<» pn, J^anr, ( iba tnet ) . 
lERf TK<!, n .R. 
10ft) Plaaktaato faroiafalfoni fro* ttio Laltot l^atnaeo oil ahoftt 
Vlctorla» A«itralla> Mfereoaloontoloffrt vol.6» BO.4» 
O^.S^-STlf plt.l-fty tOICt-fl<P. 1-10. 
1071 Now 7«a1and Coaocole filwalttoiilr forantaffora. flow Zeaload fiool. 
«anr.t Palooat. Hal l , 42f pf>.l-rm» |i lt . l-?»t f l« t . l-2f 
taba. urn, 
KhkVimTgmf j .p.w. 
1«SS Tbo •lorofaaai of tho Aqaltiataa-Bardlfalfaa of aoatbwtatora 
rroaao. Pan 9 Skiallar fonmtalfora. Vorb. Koa. Nod. Ibad. 
«otoaiab.9 afd. Nataark.i aor.lt vol.Slt no.?! «p.81-100. 
?!7 
1961 fOTMlBf f»ni of tht S«effn« 4»f f*«lrrfMi. N««. Tstt. tt»f, Sef. 
Nat. Belfiftqifti •o . l I T t |)f».l»?7t» f i9t . l»13» p i t . 1-16. 
fCAIIS<Siilt/l Rio, K. 
1«T0 Fermtaffeni of tf>« n«If of Ctnbty. Jotif. PoMhtiy Not. Blot, 
^oe.t vol.6Tf 00.2» f»p.2R9-S78» i»1s.4«6. 
W7I Ot «o«« forMnloffem fro» th« Nortfi(*9ttorn pnrt of t!»« Irabfan 
??••. PTOC. TiidfoB \etd . Scl . j tol.lXXTTTt no.4t toe.Bt 
Pt».lFP-lTBf fl(ni.l-B<*f toht.1*?. 
1967 Ffelrt »iii«do to Foftorn Ptclffc imd Rmnillop «fiark«. r.^^.neptt. 
TBterloTf ".*!. FIffc tod "tl ldHfe *^rv1cet Bur. Cosn»r. 
Ffsfeertesf clrealeT STlf f»n.1-^» f l§» . l -7 f i . 
KBBB, T. 
1<)B6 Covolf^ent «*Bd structore ef thi» teeth In the dogffsts* SOPSIOT 
BcmtMo* I.. OBd SSSl iB^I lM. flB^gWl,!'! <*-•>• ^wc- ^«®'. 
Soe. toBdoot 126 (ntr t f)» i»f»,<»f5»lH. 
KLStRPEUi 8.??, 
1 ^ ^ ^loewie ttmtlrnrBfikjr of CBlffornfoi TtilsB, ftwsT. Aji«oc. 
Potrol , rool . t f)fi.l->4l%)t f l f r t . l - i a t p]t.l«>22t t t b t . l - W . 
1<^ !^ t Brtelrttli m t o r tsd aiBrfno •••imblofof of ttio Ttxat Cetat with 
•peolBl reforeBCo t© mollutttt. To«t. ^ B F , *'ef.» Pabl.t voL^t 
BO* I t T>p.l?6b.]64* 
MiARCXi JF.K.P.I.l. 
]f(04 <!«fto dM «c«olr«t tar tea fotaUea dot aavlroat da Paria 
lfi06 (^oHeatloR daa olaaatiei relstlvea aax eolfiiillea fo i i f lea daa 
aavlroBB do Par la) . Vaa. Nat l . Rtatorfo Nat. Partit Aaa.t 
IPOdt to l .B , ^ . 1 7 9 . i m « ?!rr.248, Sd9-3S7; 1W6, »o1.P, 
OB. ?P%-JW7» 9 I .6? . 
tAwcroRD, i.r. 
] o ^ nfatrll»Bt fen mA eeoloe? of forantaffOTn fron Satt Mlgflfflfipl 
delta wirola. Ball . %ier. Attoo. Petrel. <!eo1.f vol.49, 
•o.9» pp^tfi^Tl^t f<aa. 1-1 If pla. l -^i taha.l-!^. 
21ff 
1949 B«vltf»ii dtt forMi«tf«r«e lntetf<>»i d» B M S I » (i« Ptr t t . TT . 
'ftftl.t pi». 1-R4» p i t . 1*6. 
LRRICBE, «. 
)90S Itm Peltgeat F4>em« d« la Ral^qva. •««. lotea Soyal HIttofra 
l^ataralla Belftliiaa nr«xa11at» far. I f 9«is. f(o.1l> T. Ttly 
pp.<W-?2»'i !»lt.4-12» t«xt-fl§f.9-.64. 
1906 fastrf bat font a ratada daa f^elttaat feasilf da Hard da la 
Franee at das renfana veftfaas. lani. Soe. f^le^fqaa Hard.* T.¥.i 
pp.l-ISOt |»ls.l-17» t«xt-ft<p.l-7A. 
1961 tat PolttOBt T«rtfafrat da la HalQlqaa. (^vpplfnii»»t). fan. Tact. 
Rayal *?«<. NatBTellet Palfitqaat ««ii.No.1in» pp. 475-600t 
p i t , 42-47. 
IS HOT, I..W. 
19J¥) <?0!9e tmati farwifalfarnt ottraeod»» and otolites tttm tlia 
Naepeaa (^loeasa) of tfie Retraa-TapaBoelf araar Caatral 5?«ffiitra. 
Natvertr. Tffdtatir. t^adarl. - Tadlvt wol.99t pt.6» pp.S15->S96t 
plt.l*14f t«xt»ff(it.l»?. 
1941 Scwie fwall farnnlalfara fitw tlt« tjrpa laej»lltjr of Baatanlaa 
<!abttafia» ^odjeafi Badt> Paatan Ratldaaeyt Watt <Tava> ?!at1)erlaadt 
Eatt Tadlat. Qaart. Colorado ^tiool itaoat vo].A6> ae.lt 
ot.^f pp. 10®-1*^. 
1944 Vfaeaae forasfaffara fren ^oaatra aad Javai ^atharlaadt. 6ait 
Tadlaa. Part T. lloeaaa foranfnifara of eaatral ^matra. (Hiart. 
Calorado <k$!tool *lieet» rol,39| ae.llt pp.7-lftf p l t . l -B. 
194W y^m farawlalfar OrbaHw^ aatvarta d'Ofbtqajt a taffoaitad Ntddla 
•artfarjr tl«a fadteacar. Jaar.Pal.t ro].22t •o,4f pp 
taict-f1i!ia.l-4. 
19M S«Mil1ar foraatalfara fre« tHa Lata Tarttary of *^ aBt)iara Otclaawtt 
n,<5, ^f}, 5a»r.i Prof. t*anar 4HI4-Ff pp.l-W. 
lo7n A kay ta ttta fta«aat <iaaara of tisa PoraiitRlfartda. Nav Zaalaad 
flaott. ^ 1 . Tadatt. i a t . i Ball. 196» pp.l-BBf f f f i . 1.92t 
tav t - f l f . l t taba.l-?. 
aw 
LW!AEOS| C. vmi. 
17!W ^yittnt Mtvra* f>«r rtiTM tr1« Mtuniftt t«e«8tf«« elMsMt 
ortffiMf 9t««tnit tneelfHit «•«! flitrtet«r1bwi 4ifftr«nt11fi 
DP. l-PW; 1767, |bf£. , 94, 12» Ulpt i f ) . 
LTPT*;, .T.B. 
1064 'mee«i« ^lankteiile fortnfiilfeTt trtm Nevport fltyf Ciliforafa. 
Talaiie fiiff,» Tal«ne ?*tn!. <Wl.» w«l. 2f no, 4$ pn. 10^-l!Wf 
p i t . 1-4, 
1067 Pltatt^fite foi«ifRlf«Tif fst«reoBtf««•%•! ei»rr«ltt1oa tad « ^ 
ftf CsKfomta Rfif.'-CMAsole afeveflitniat ttafNM. Joor. I^tl.i 
vol, «fl, «o. 4» pp. ^94-1005, pis. nui?l2i t«xt-fl«it. 1-fi, 
uoTn, -I.e. 
196P PMsft)l« II1«<SM# Kprtne tms^^rctfllea In Nortlieni Amtralfa. 
Aastrnllt Bar. ^fa. Rm., Ctol. Gaorh. Ball . fl0»6t pp. (^"lOOt 
p i . ^» t«rt-f l(! . I , 
LOSBUCn, A.R., Jr . and TAPPAS, B. 
1961 A vladteatlop of the Qft»wHBa t t M sarfaec fa California. Coatr. 
CaadMR Foaatf. ^oraa. Rae.« vol. 19» pt. If ^ . 1«4. 
1062 rhff fomtalfffral gmen of C|HiltfM» StlftZSLZtPJ* f*lMalfnft 
aart Hel—ai»llat a«w <faaaa. Caatr. Caalmaa Faaad. For^B. Baa.i 
r o l . Bf pt. 8» pp. 71-73, 
1064a f^ areodlaat dltlaflt "thatmioablaat'" aad Faraflila1f»rtda. ^ 
Meerat R.C.t Ed.t Traatlaa aa 1av«rt#>rata palaoatolaar* f(tw Yerit: 
r.tal, S*e. AM«r., Pt. C, Protista 2» r o U . l-2» pp. Cl-C^OOt 
tairt-fffia. 1-6RS. 
1064l> <;tal>flftf of fora«laffara] ae«(Hielatara. Coatr. Caafiiia<i Pia»d. 
Para«. Rat., ro l . If!, pt. 1, pp. *»«SS, 
1071 Ravfaw: Preraadlafra of tlia Firtt Tatomatfoaal Caafaraaea aa 
plaaktanle lilarafettfla, l><»aava. Jaar. Pal . , val . 4B, aa. 1, 
pp. 142-14S. 
IJOWIAN, S.W, 
1049 Sadfaaatarr faafas fa llalf Caatt. Bal l . %wr. Ataat. P«tral. 
epal., r a l . ^ , aa. 13, pp. wao-1997, t a x t - f l p . l-SB. 
5 » 
1^67 Corrftlatton of T«rH»Ty ttt^9 of tho AMtrv l l ts r t f f lo i . l a 
Torttary eerroltt lost and olfinitle efeaaiiM In ttt« Paelf fe. 
11th Paefffe *Sof, Coafl*. TiAifOt ^afjasf ftp* T»Wf f f « t , 1-8. 
1990 Mtoeaae feratslalfata fron tbe Cljrgafe area of Boji^t aad Staaff 
ftftli as aeeoaat of tito ttTatlrrrapby aad a eorralatloa of tho 
local SHoeeea toeeaasfoa. Gaol. Sttrv. Bfgrptt <!ovt. rrotat 
CalTOf pp. 1-149» p l f . 1-4. 
MARKS, p . , J r , 
K>61 A revfatna of the attaller fovaantnffora fron ttio !f1oee»e of tHe 
?teaaa Baalot Contr. Cosfiaaii Foaad. foraa. Rat.» vo l . 2» p t . 2t 
pp. J*IV7?lf p l i . fU^. 
EABTtWf t , 
1*)G2 ^080 Plloeeoe forstatnlfera ttrm a portion of th© los Aaffotes 
noslof CalffoTola. Costr. Coahierap Fetmd, Feraa. Ses.t v o l . 3| 
pp. 107-141tff(P. l-4t p l i . 17-55t taba. I -S. 
I9«7 7ooa(?e» C«iosofe foTa'afalfewl aagw^lafwa ftoa tfee Clioafcl 
nfstrfct» Chlhf} Prefactore. ^ t . Rap. T<*olro tWv. f 2ad aa?, 
<r-«>i.), vo l . ?«» BO. ?, pp.221-?63t p i t . 26-»>f f i f i i . l-Pt 
tah. I . 
i^ TTREWi R,F. 
1P«>R The Protoloaaa faaaa. Trana. Nnw TOTI( ^c«d. *?cl. 14f pp. 101-1SS» 
p1». I - l l . 
wc COT, r , 
lf»7R rradoaaa of the Palaaaatolooy. < ^ 1 . Sanr. VIetorlat naeada H» 
pp. I»-K)t p i . x<t fl<!li» 2-4. 
HTURTT, P.sr. 
1^4 X. - Maoon aa the Raaaat faranlaf fara of tha Val^r Areklpala^o 
eollaeted by « T . A. Rarfandt P.R.'^.S, - Part I f f . Jaor. Royal 
Vlerataopfeal l^e.f Oet. ]«04ff pn. 9|Bf.fS')6t p i . X. 
aon/uc, « . 
HS2 <7a«a aaw f o i t l l t fron tha Barfpada badat *ayaiMiaaj» Orlaaa. 
Praa. ^ t k Tadfaa M.Caa«r . Aataa.* p t . ^f p. IW.fAbatraat) . 
m 
1966 0« t sew eollMtioR of Ncftfueac foisUt fren EMt«m Tadla. 
(RtrfiMtftt Orfssa Sttt«). 6«ol. Bmdeft.t Acft. 3i W1«i> 
p», .A7B»A?6, 
iOORg, W.R. 
19B7 f^ eolenjr of R«c«st foraBloffera to Ronbern Ploritft S«fe«, Roll. 
AA«r. Attoe. Potfol. Geol.« vol. 41f pp. 7S7.T4I. 
1055S, H. i . i JONSS, <?.J. 8«d PISS, K.A. 
1964 Colelflod oetoderoal eoUotftat of tbatt tootb eiiMel tfileost 
teslA. Sol., vol. l4St op. 940-942, 
BOIlEfi, 5. and HENLS, F.O.J. 
1f^ 4l Syttmotltefte Resdiveffeim^ dor PIOQlostoaen. pp. l-904t 
p i t . 1-69. 
196f) "TVio tpeelM of Brltlsti Roeinat Formsfnlfevldo. CiMitr. Casksim* 
Fomid. Fowti. Eof., vol. 16f pt . 4t pp. 1^-lSOf pis. 25-26. 
1970 Forantolforf of tfco wmt9va eppvooclmt to tb» Sofflfsti Chaoael. 
!9ferop«looatoloo]r, vol. I6f so, 4> pp. 47Y.4^Sf pis. l-2f 
text-fl<it< lop* toht. 1-3. 
lop6 Tfeo PlijrlM Oierdoto. Btolooy of vortobratot and tfeefv H « . 
Mae Mfllaa Co.t Now Toit» po. 1-4T7. 
flOKTLINfi, f, 
looi Famia of t^* Vtoaono tioda of RofM. Tal. Tadleat ao» aov.t 
vol. I9 aoM. Sf pp. 1-JIW. 
NOmiTS, R.«. 
I9K9 Barlad oyatar-vaafa la aoaa Tcmt baft. <Toar. Pal.t vol. 27t 
ao. 4t m. BI*-876. 
19^ Seoloofe rolatfom of fomo fonmlalfora. Rail, fiiorfppf test. 
Oeaaaoor.nalv. Callfovala, ft^ tar . , vol. 2, ao. 9 , pp.!^l.?fW. 
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IPt^ Plleemfi fDrMtalfcn froa tlin ti^tarfaeK ro«ftt df Bivq «1 
Arab mil! 00. If WMttm Oattrtt Sfomt. Proe. 9rtf Afvletn 
nievofta), Celle^.i Catrot |ip. SBI-IOlf fils. 1- i . 
imVTG, T. 
19S1 Rlttttlo^te ftwdlei of plaeodetnn and fostti elonMbfoaelit. 
Art, 7ool.f tar. 2$ f o l , St in>. 321-4B4. 
PAffltER, P . t . 
l^€o tfvlof! f>1a«1c€0Bfe forimlaffan ff<Mi tl^ e eqaatotia) aatf toatlieatt 
Paelfte. Tofcoka f%fv.f Sel. Sap.* ?Bd aar. «?ao!.)t Spae. 
vel.t BO. 4t pp. 7l-fl2f text-f l fp. )-?(>* tab. 1. 
PABKER, B.B. 
19HS ffiaa^oi fa the lavartabrate faaaat apparaatl; attfibatable to 
aalfaltT flmnoti* *o t)i« bajrt of Castrai Taxat. Joar. Pal. t 
f o l , 1?^ t 00. 2t pp. WSU2I1, 
PAPCEB, W.ft. aad iJtWES, T.B, 
lfl6S Oa aoBie formlaffara fron tbe North fttlaatte aad Aratio Oemiaat 
foeladlaff DaTla Straits and Bafffa's Ray. Pblloa. Traaa. Roy. 
f$oe. Loadon* vol. l6St pp. SSIS.441f pis. I?«19. 
PATTBBSOSf C. 
V9GB Tka pbylo^KBy of tha ehlmarofds. Pbllos, Trtas. Roy. Soe. 
LoiKteRf Btol. %U 24^»pp. 101-219. 
PATTWAlKf «.C. aad GfFfA» A. 
1<>7] A aota on axtaasfon of Tartfary h%A9 la Mayarbftaal dfstrlet* 
Ortfta. Tttdfaa ilnaralt* vol. tSt ao. 3» pp. 262-2R4. 
PKfRKf ", 
196P Canparatfra odoatolofiy. f^lv. Cbleaoo Prassi (%leooa» pp. 1-^47* 
pis. l-PPf eoloar pis. 1-P.(Translatad and adftad by Balaar 
Zaaoarl). 
PRIK<%P« r.B, 
l<)iOa Caolofy aad diatrlbatloa of Raeaat foranlafftra. ^ a t 
Ropitlas Praast Raltimrat po. 1-297. 
?2a 
106f)b ^«(!fa««t«ry patterns of mlerofmiaat In Borthem Half of 
M#»lcOi la. 'f<MS«!it •#dfii{>nttt florth-«Mt Half of Hoxteo. 
^ « J . Pobl.f %m9iT. 1sso«. Potfol . fiiROl.t pp.267-!©!. 
POKOIWf, V . 
106S Prioelplot of wolonlcsl tsferopaleontolofijrt Volww 1» Per^ weoB 
Ptess I td . i W«w Tortf pp, 1.662« teitt.f1(^. l-r»4«). 
Bflntf?5?itY, I . 
1061 Tooti! hlitolo^y a« s to»OBOilc cHterfon for eonllafffaoas 
flsdos. Joir. Horpliol.t vol.l09f ao.lt pp.79-<>3i 
f l i^.t-?t pis. 1-10. 
Ra^ SAY, fl.T.^. sad FHWSll., «.^. 
I9«r> %p«r Tertiary rafcrofossf Is frcHi tht l lale Poftttt Tr««c1>» fialf 
of Idea, Do«n-< a^ Pos.t *ol. l6t pp.2B-4ai ffQS.l-t!i pIs.t-S, 
1«>4P ForafglBlfero fron ttio *1ioeene Attoria foraatlon to ^^oottiweatom 
ttf!»fnf!toii. Joor, P t l . i rol.S2» ao.6f pp.T74-'!f<?» p!.1I<5. 
1P6!» ForaafBlf«ra from th« upper port of the Pool Creofe foftnatfoo 
of toatlioastem llasfra. Coatr. Cosbraao Foaad. Fonng. ftos.* 
ro l . lBf pt.4» pp.l8!wl4!?, plR.lS-l?lt t o u t - f i g , 1 . 
RBEn, ff.J. 
I^6S "^Id-Tortlory tmallor foramlRlfera fro« a boro at naywoodt 
Vletorlat laa t ra l la . Bu l l . Aaor. Pa l . * vol.iQt ao.21Q» 
pp.4JW!04» f l p , ] . ! l f p]8.11-16» taht .1 -4 . 
Hf!7 ^ e nilanollldoat aer. tuporfaA.t and remarlra oo Crotaeooo* 
oloborotal l ldi . ^ontr. Csibnan Fonad. Foran. Rot.f vol.Pt 
pt.4» pp.197-145t plt.in-SOf tevt-f l f | t .1«7t t a b . 1 . 
Wffi Cla«alfleat1oi of lamellar forawlolfara. ^toropalooatolaoyt 
»ol.4t ao. l t pp.Sl-Ttlf p l i . U ^ t t a h . l . 
WRO Tho wall-atraeture of Clbleldtt t PlaauHwat firroldlaoldea« aad 
Cloborotalltoi . Vleropalf^oatolenyt vol.6* oo.Sf pp.SBB-lWff 
p l . l . 
left's Roelattlfleatfon of perforata foranlalfera. R a i l . Gaol. Sarr. 
ttratU ao.^t pp.l-l l lt pla.l-^. 
224 
I^ BP Rtraettnre »f •«•# Rottl l ldM. Ball . <5«oi. Soft. Ttttelt 
Pil«oat. D1v.» no. Sit pi>« Ul^t pis. 1-6. 
R@VZf B.H. 
1<>4^  5ttrf>tf<mn}l)jr Md f«VB« of the Afjot S«l«d» t^fOMpt Stat«) of 
Fileent Vmotwlt. Hoa. ^ 1 . Soe. fltter.t vol. Sffi» T-Xt 
l»p. 1-2 W. 
RBIK^, A.B. 
If^f^ Neoo ron»falf«r«3i am den S«ih1c)>t«n dtf^ttteirl^ltelten 
Tonliirboekoet. K, Altad. Wftsi. ^1«i.* iatb.<^at. C1.» 
Oraktdir.f vol. if f>f>. 966-9^f {) l i . 46-81. 
Ifti^ Dto PovamlBlforeat <iatl)oao«M> aad f^ rjroeoea ( I M deata^iea 
S«ptartmtfioae«« Daatriti^rfft dar Katliosatta^-NatanvtBfaa-
aebaftidiaa Claasa 40w Kaitarllo^en f^radamla der Wtaaaa8diaft«!tit 
tfleo.i vol. 5^ 1 pf», ll?-204» pi t . l - l l . 
eiCBAROS, n.fJ. aad n««0| B . I , 
19SR FossU sfiark teatli fvna the eoaatal plata of (^rrrla. (Georgia 
f f a . Nem t^ttart vol. l U ao. S» pp. ^I-^S» pta. 1-2. 
1<!*66 fartabrata Palaaoatolefir. (liilv. Clitea^ Pvaast CSilea^ Of 
TlllnoUi pp. l-ftRTf fl§s. I-9T6. 
SiWST, fl., JtEBSHTRa, IJ.K. aad J^WIRT, A.K. 
1<^I ttlaro-flth faoaa of the Ravlpada htHt MayaiMiaal d!*trlet» 
Proc. BWth Tadfaa ^ f , Coafir. teaoo.t pt, Sf p. SIT, 
c^batraat). 
1^ !M Oa the avo^*^l« mdarfroaad oeearraaea of Ttrttary raafca aaar 
Pari. Rae. ^'aol. •?»»», tadfat vol, <H| pt. d» pp. 41»-4W. 
SANTOS, ff. da ??. aad S4SS0, w. da «. 
I«F0 Ritada aaaparado do altra aatrvtafat do daat liHMao a do aaaao 
(Odoataaata ao.) ao aifaraaaapfo alaatraateo. ^ a . Faa. faim. 
Odaat. Hifv. %, faalat vol. 16, pp. WT-211. 
MS 
1966 On tfie ptlaeeatole^fv of tlie Bsrfptite b«ils» ntyttiMiMU O r l t f i . 
Omirt. Jour. Otol. Win, Wtt. 5oe. Tndttt vol. 2B» no. 4» 
fKi. 1S6-I60» f l ^ . 1-16. 
1967 On t^« fioUtontolOfiy of t^o Ifueftose litnd of %h9 Rortpad* btdit 
^•yofblitalt Orltfo. Qwn, Jour. Ceol. i t t i . Htt. Soe. Tsdfot 
vol. 2<>» no. 2i pp. X>3-.K}6t f l p . 1-14. 
SASSOy @. (ft ^.f SAirrOSi n. (M S. tad SBXSh$ 0 . dot to. 
1*^ 61 Observtetm tobrv • • mtnrtonf afnovollstdot do donto de 
eoeto do <icNi«ft) lodontttnii'* C5^1oi^ff» Pleof). Sot. Brottl. 
Blol.f f o l . 21f BO. It pp. W-9S. 
1963 Cr«ftaeoottf fitties fron Golflvftf wUb eomeetf on prt t t id 
evolatlon, l^msr. Hos. Novltitesi no. SllS f^ pp. l-3!9f f1(|s.l-6» 
tab. 1. 
RBTBOID, t . 
1971 J|«iowin ftTOiHtct} (Foran.) tad veTwaadto Anon ana 69m 
TBdlgflbsD Otean (Malabar-Knta* 5»!l-Tndlea). f'alaoat. Z. 45» 
l/2» pp. dl-52t tafol S-7t al^.l-Sf trt», 1. 
1966 Dlatrfborlon of foranfolfera to tba atdlnentf of Avaya-Loa 
Tcttlooa abelf. Cartbbann Jonr. Sef.t vol. 6t noa. 3-4y 
pp. IQa<l]S7. 
]9fln ForamfRffanl atseirtilaffea aa ladfentora of bt0> or^ panfe oart>on 
eoatfat In aedlaonta and of pallatad «at«ra. f lai l . Aser. 
Aaaoe. Patrol. %ol.y vol. 62y no. 11 y pp. 9?91-?24l]» fl<i8.1-4. 
1969 1ot#a on apaeff» of the n^nna Wnlfatnalla and ftnllailna 
(Pavnnfnifarlda). Carfbbaan Jonr. %!.» vol. 9» son. 3-4t 
pp. 93-117f p i t . l-l*f t«xt-f1fia. 1-2. 
Hm enpTA, B . K . 
1971 'Hia baatlionte formfnffarn of tlxn flafl of t^o <Vaad Raaka. 
licrapalaoatolovfy vol. 17t no. It pp. <9-^» p i t . 1»2» 
t t x t - f l o i . 1-11. 
336 
1966 (Vrolo^feal tad (ftopftytletl ttQdtvt ID WMI^IIS pan of Btngal 
Hnliif Tndta. Bait. te«r. Atioe. Patrol. CStol.t vol. ROi 
•o . B» pp, KH>1*l017t f f f i . f*7t tatM. 1-2. 
5?B1BtIL8!fSHllt J, 
1 ^ ^ Poraafnlfara of ttee Travaaeoro ooatt, Rail . Cant v. Rat. fast. 
Calv. Kavalaf Trfvandvaatf tar. Gf vol. 6» ao. It pp, lJM\f 
pla, 1-8. 
mhmhf pmnri 
1971 A ftorty of u<mB votalf <d for»«i!la1fova. t f> H , Koafnltl. 
Naderl. Akad. Kattaadiafipaa-^aitarttest Proe. aev. 6| vol. 74* 
ao. I t pp. l-26» toKt-fltfli. l-4t |>1«. 1-8. 
SLTTEBf tS.V, 
I970 Tiiaer-o«rft<c flollvlnfttdaft ftroa tfee Eaatam Pacific nsvfla. 
fllevopaleootolotrt vol. ]6> oo. 2§ ^, li6-174f pis. 1-8. 
1969 OB tho fovvilaffcra of Cf«bel Hiarra (Oilro-<;iifi« toad) aad 
aome othciv ffifoe(>ne amnplM. 3owr, Pal.t vol. ^» ao. 2* 
pp. 433-<f57| p i t . 53-RRt test-flfft. I-S. 
SPflTS i^t, V.n. 
1964 \ revltlfta of tlic eavdiaililaid akaifc fcatrt fJeollodoa* loKOdoa 
ttnA gtlgyrloaodwi. Proc. V.S. Rat. Mea.t vol. Il6t ao. 1l49:i» 
pp. iW«»-6?i2f fifw. l-14f taba. 1-17. 
SRINTVASAN, U.S . 
1919 lloaaao fonRlaffara fvaai Hat Bwift U t t l a Aadnma Talaadi Ray 
of Saaiml. Coatr. Catknaa Fovad. fevM. ftat.t vol. 20t pt . 3t 
pp. 10?-10Rt ftp. I . 
STAtflTCIlAlfKOf I.W. 
1997 ^ka farawlaffont aad aatvaaoda of tk« nartaa Tofpia of tke typo 
aaatfant. -laar. Pa1.» vol. It ao. St pp. 8S6t 227t p i . SPffiff.Sf^. 
STimzeit w.R.t TowKii, i . r . aad nvimf c . j . 
1944 SaMarr o« aoatleaa of oaalofft fvo« paptv *Vnflitft^ vitar aad 
Boa mrlaa Koaaaa la Saatkaaatoni Tbxaa**. Mat. Rat. Cavaatit 
fMv.t C ^ l . ^ <Mopr.t Kapt. of Caaalttao oa Mrtao aeolotr at 
ralatod to palaaatalatft aa. 4t pp. UVt, 
227 
197<f Uvfitf! biiittioiile fornmfnlfftni of the t^alf of CalfforBioi • 
ftetrtT aat lyt t t of flil«9or*t {V>64) d»t t . Mtoropslttoatolo^t 
vol. l f l f 110.!» pp.W-TJ^f t e x t - f l p . l « 3 t t « b t . l - 3 . 
1<?0S nie rifebreflte des aifttoftn and oberea Eoeint von noyiiten. 
6 « U f . Paloeent. Ost.-Obft. B , OrtoRttt vo1.1R» {}|>.37.l^« 
l«JtO Fos»ll ffflj t««»tl» frow the Pofja Sfstiwi Borwi. Hoc, ^eol. 
% f f . tfidtot vol.SRt 00.4» f>p.2O2-a01f pl i ,5S-2T. 
1944 nfe ttrsttfirftpl^loetio Clledoroo^ des sfedorlaiidltelieii Poliotaos 
oad Roiaioi »t«h Fofoalolftrco f*!lt ASSBOIISO VOB *!od-U«l>«»^). 
Wetherloods (»eol. Stldi»f»f!» lodtd.t »er. C» vol.Ct »o.3f 
pj>.t'-142t p i t . 1-6. 
TERSTBBt f5. Sod HtSTBRf <^.t. 
19C2 HistolTO Ceologl^tto do le RIoipliefif, pi>.1-7tl. 
1«P? tu i Forofiifolferot * i I'Soewio des oovtfoni dePoHs . Hi«. *%o. 
Oool. Pwocot »ol,3» B0,2f pp.l-103| p i t . <?-2P. 
lflB4 Ot « fosstl ttiorlt tootfe ftow th^ «!oc«i« hi»d« of Siit#?» Todfo. 
Pf^e. 41tt Todlon %!.Confr, Astoe.t f>t.4i p.14. 
I^IW oa a f«« fetMf 1 tliarir teotti from lb« Hioeoat t M ^ of Ka t^ t 
Wattam Tndfa. Pree. Ttatl. Tatt. ^e1 . Tadtat vo1.26» Hf ao.Si 
Ofi.23t)-?96t p i . 10. 
TKtfART, p.?;. Md AWA t^nT, K, 
1<$<S0 f^  firallMfaary aete on fosf l l ttiarlt taatli fron Hartpada hedti 
Orttaa. *»roe. 4Tt!» Tadfan Sol. Coaor. Atsee.t pt.3f p,27T 
(Abitwaat). 
TR«ll^l«f«, B.K. 
193*^  T^ vaf nmnt Vartratar dar fonmfaffaraa-^fattaaii RetaHa I«urck 
1^04: t.frttaaa aa«. aav. aad W.tiiaotaata aa«. aev. Salo^aa 
<<t#«1aotaaa Ralvattaat vol,26| aa,?t pi>.24P-2Slf p i . 12 . 
WB 
TRQiPSONt J . 8 . and 8PRTN(%8| <%. 
1966 Slitiltfi tlrtteff i«fS)«iid dilMMirat. O.S. Daptt. I i t t r f e r 
n»^. ritit C fflldllfa S«rvfo«f Bar. CeaR«r. Flil)«rfesi eireular 
f^tpp, UWf I l lM i . 
TTPPBRt « .B . 
1906 Not0 on the T«n1ar]r difpofiftt of SayvtMiaiJ. Bee. Geol. Snn, 
Tadtat vol. 34f t>t. St p« 1S5. 
TOBDt BOTH 
19SR Jhallor forantaffcra. £|. 6«oloffjf of SalpiBt ftaHaaa lalsniUi. 
n.S. Gaol. Snrv.t Prof. Papar WO(B)»|>p» 26f5-SSD. 
1969 Ko««B«ilat«nre of fora<9la<f«ra. Coatr. CmkeAD Foaatf. Foras .^ 
^9»,t vol, I4f f»t. St in>» 109-111, 
TODOt fi, aad BSflRNWARN, p. 
I9S7 Reeent Fevanfalfora aad TbaMaJbOf^ faa froa ttie Eaatero C^lf 
of Parla. Coatr. Costmae Foasd. Fevajs. fiet.t %)ee. Polkl.ff 
pp. l-49» p i t , l-12f fifls. l-7t taba. 1-B. 
tWQf 8, aad t*iif 0, 
1961 fl«ir>alioTa fovamtalfaTa of Han%a*8 Vfaoyard Taland 9laa«a«liotatta, 
Coatr. CailiiMiR Fooad. Foram. 8aa.» vol, ]2» f>t. It pp. S->?lt 
p l i . !-2t ttxt-ffira. l-2t tah. I . 
TO^Si C.S, 
19?S 1 aaaaal of daatal aaatoarjr. SadtHlaa f Co.t N«» Yorkt ei, At 
pp. 1-647. 
TOfffif K.V. aad CTFKtIlt 8. 
1967 ^all altrattraetare In tl!« ealearteaa fefanlalfara; Cryatalln. 
orapkle aapaeta aad a nodol for elasalffeatlon. Joar. Pal.t 
vol , 411 BO. !lt pp. 74?-76?t f»l«. '*7-99. 
nJTTRf H. 
1966 ^Wll atrvetara af JapaaiMia aflMllar foranlaffara. Part 7 
Pararatalla ataaaai«i (Maaot 19M). Traaa. Proa. Palaaaat. ^ae. 
Japaat aawaar.t ao. 61t Pft* 191-30nt p i t . 24-26. 
nJTTRt B. aad KCISR3KA1M» T. 
19M %aalyala af fafaalaffaral ata«irt>lo«a8 fron Wlyalco aad Yamida 
Payat Nartliaaatara JNipaa. Ball. Nat. ^ f . Vaa.t Takyot ^ a a * 
va l . 12t aa. St pp. 79R->77?t plt* l-6t fl«8. I -Ht taha. 1-4. 
2y> 
1987 P t n 1* • Fonalalftra froM Ceel Strait. ^ StadlM In 
n E M t t.«r, va« 0§r and P*>STOIA| . 1 . ^ . 
1967 Ollf^Wtoetna leptdoeycllaai aed plaalctimle foramlaffara from 
gatt ^ara aad ladarat TndORatla. troalBfcK t9«d«rl. Akad. 
t^tesadiappeBt ftmterda«i> Pro«. Sar. Bf TDt ao. dt pp. 39l*3<^» 
p i . If fffw, l-?t tabf. I«2, 
VOlSRSt R.B, 
194S PratodtiaaKt a aaw Cretaeaoaa aolloaeaB ^mm. Smr, !*al.f 
r©l , F t pp. 29B.30W, 
?OIOS!IKOVA, N.A. 
lOf^ Noafosldaa • 6o^aovld)» VNTGBff Trttd)r» aa.y vj^atft Bit 
pp. ]6n.l69. 
VROSTBtW?®?! J .B. vaa 
101^ Hie qoantftatfv* dfatribatlOB of tlie Plafatoecmet Plfoeen« 
aad Ifoeaae foramlaffara of borfan ZMadan (Retlierlaadf). 
Natlivrlaads Ocol. KtldSitfnf}. Radcd.t mm a t r . i ao. 4t pp.6l-72» 
pla. l-4i t«xt«fl4|8. 1-6. 
I9S!» Klplitdtaw oraooaata Caifciiai aad Ornatt a pattfbl« Martrar far 
tlia taatalfan (lowar Plalatoeaao) la nfortti Anarlea aad Nort^ 
Waatarn Karope. Contr. CMbnaa P<aoad. faran. Raa.t vol. ^t 
pp, ?2-28f taxt*f lq. 1. 
lo<!A Flelaaaaa aad Palaooaaa forattfitfara of Boriaii Allfaae^ - 2P fa 
Sarlaa* (Datdt ftalaaa). 6aol. lljiriDaavt vol. dPt ao. 2» 
OP. ia6-]61t pla. 1*IS. 
19SP noaoHptloa of Wollaaaa fran tba PoBt»Eoeaaa llartfary foraatfaaa 
of ttartl»»tiartara Tidfa: liaatrapo^ CTa fMirt) aad Umlllbraaditata. 
•an. 8«o]. 5arv. TidUt vol. BOt pt. 7t pp. flRl«.B06f p l f . 14 *^ . 
Wmtt lAIT 
1964 ftfmlfeatloa of tbo llaaafa aoaeapt to btaatrat(wrangle aaala« 
batad M planktaale foranlalfara. Mtaropale<Mitolofff vol. lOi 
ao. 9f pp. 37S-990f pla. 1-St toxt>fl(|B.1-3t tab. 1. 
?90 
l^(0 Fnrmtalfsral blofaefe* off tti^ Sont^ Chins Castt. Jour. Pal.^ 
vo l , 34, no. 6, pn.ll64-.!W?» t«xt-fl<W.l-lB» taht .1-S. 
IfKtN^T^RI, t . l . «nd .\Pn.V?, H.R. 
lOg^ The rialbome forastfo;} on the coastal donM. Joor, Pal . t 
»ol.a» fp.9P4-<tlf)t f»1f.4?-44. 
l^ rsR Plan^tonle tadwc foratalBtftra of NorthwettoriJ P«TO. R!CTO-
DBleontolooyf »ol»I» »o,4, |>».30l-3»f p l a . l - S . 
10^6 Koeene flahes froai Nt(f«rf«. Bul l . Ceol. ?at». Klf^rft» oo.lOt 
W31 "J*** »«rtehrate fauna of tfte Ro0l^i^ Roeen«. Vol.T « rrora the 
Hianet J^ iBda to the Baaiff>«»t Rod of tfto loodtoo Clay. r»o»»l. 
PHtlsh Mat. fS. f f . ) , pp.1-104, fff?».l-lfSO. 
19S4 Fossil ftsfew of * ^ o t o Pwwlnco. B a l l . Oeol. Sow. KIcjorlat 
vol . lSt P!>.l-W| r»]«.]-tOt t«Jrt-flOT,l»lB. 
104'> fh#i itrsotnre of the wall of the tiwt la th« fo«w1a!fefat Us 
valao In elasstf feat for), t^art . ^oer. Oao). .Soe. loadoot 
»ol. l04f pt.^t pfi.??2'*-?Rfif f)l8.l?*-lP. 
1^63 f ^ l l atreetnro of foraislatfara la ttolarfsed l l f fst . "^Icm-
(>a1«flntolooyt vol,*?» a«.1t !>.432. 
won), 1 . and BATnSf 3, 
1^F7 Tanala snalleif P r i t t ih Palaoeene forantnffara. Part TT 
£|hfjjj£ga. and I ts a l l i e s . Caatr. Cnshwan Faaad. Foran. Res.t 
WOOn, \,f «AWF.«?, .1. aad AnWS, T.D. 
1^6S ''^ la straetnra of ^mm»nla haeearlI Cllasa). Caatt. Caihisan 
^oaad. Fatam, Km»t f0 l . l 4» T»t.4» |ifi.l?ft-lF7t p l . l . 
lf»(W» Catalagsa of t^e fossil fishes la the British ^aseaiat Part T 
Tha KlasisehTaa^ll. British lasa«« (TIat. n i s t . ) f landont 
f o l . l t iM».l-4T4. 
m 
WRIGHT, (?.A. 
197A Ponffl1nff«rfdt fron ttie La tn iM t t SoaqMroHet (Val « 
D*oft«) tnrt tl)«lr f)»1t«o«ef>1oqtciil lattrprttatloo R«v. 
Nfevo|MilMRtol«(ifte> vol. I69 ao. df pp. 147-167, f fg i . 1*6| 
tehi , 1-S. 
fONGS, C.S. 
1966 Ojrttert. Collins* London, pp. 1-2CKJ. 
(Ideality -^  > Hnlittlfat •be«t S Im «oatl> of Rarlpada) 
riiT. ) f^anemafe vfiw af ttia r(ar1nadla ba<la axpotad aloao tlia 
laft haak of thm rtvar Ratbahalaa^ (vfaw laoklaif aank). 
2 Rxjiosare of fhalea eoaatltatfag Gait fTT and tbevlaf 
ipllatry astura (vfmr laaklnd aatt) . 
1\ <>eattoB sliowfnn freaaval tvaad aatf natara of Rarlpa<to 
bads, tlaeatoaet reprataating tTaft TT ara aaaa below 
f»»«fl«t-§»a«a tbales of ^H Ttt ^Wn bvoirottb latet l t lc 
sell Is soon at tba top. 
4 A elofe-op of Ilaeatoties of Doit TT at apot A Tt (teo 
text-flritire 2)» sbowfaf} latm feUm patebes end effect 
of weatbertno. 
Plate 1 
PUTS 2 
F I Q . 1 it ««iienil vffiv of fh« B«rtf»a<f« h«<li «xpOfMl alMCF tl>» 
1«ft h««lr ftf fh# r1v#r '^arhahaUncr (view 1o«lrf««i 
W i t t ) . 
9 ^ a l f n of Unit TTT nhowfttd M«11-(>«ir«1*{f»«4 Imlsa-
t l m i and vplfntry nattira. 
^ '^Hftlon ftiowlnf alt the t1«r«a VtUt of t»»# 
Rarloads >«*Ai. i»Tlr orofiffh.qroan 8h»l#>a rvipr^tMit-
!•<! Huff T wrff t«»eB f«^t ahovo thp mta r I twol. 
iTiey nrp followirf by y«1 tOffgh-browa 11«»tton« 
(Hnlt TT) ov(»r1a1n by fiT#y t*9l«»8 C'nft TTT) un(1«r 
a thf«1t blanket of lat^rftf i" a o l l . 
4 Kxno*nT« of Rarloadn bedt thowlno tho loeotlon of 
llflKoatooo ta«)i>l<> trim '%ft TT which yl«1d#«* QlJfeJLULttI 
t t t tartHa Proawtaann (v l«r looklno «Nitt>. 
Plate 2 
^oimi^mB!t^» 
PIATB ^ 
( t ana l l t f C . «lat(«TMat1«t al>otit 11 km fo«tti of B«r1p»da) 
r i f i . 1 ^ <j#ner«1 r^tm of RarlT>»<*» *>*<*» ex!>ot««l «wi tl»« left 
•iimlr of t*'? Hv<»r ^•trftahslaaio (vf«* loolrlno iiortti-
# « t t ) . 
? *?«etfoB «tiow<R9 tfWKf of I1fli«*tAn«g ('%1t TT> aii<| 
t^s lw (f'liU TTT) under a f»1r1y tHeV blmiket of 
1at<>r<t1r f o i l . 
X.i *^ «»ct»ons nhowloi tl»» f t f t d«vf)1of)«init of <»rfff<8h-
(nr««n nhiiliHi of f'alt TTT ean«^ <^ Hi •»y bT©wi»f«*< 1at*rftfc 
«of! (Tf«w looitfi»f oagt). 
Plate 3 
^a^-,.- - • . • H ^ ^ ^ s ' : ^ ? ^ ' ' * ^ . ^ ^ ^ 
T * 
^ i ; 
PHT8 4 
( f ^ e t l l t f P - P«rttf»9ttr» tb^Ht 30 Iwi toitl* of Rarlpada) 
r i « . 1 Ki(n«t«r» of th» Rarlo«(ft t)«(ft t lon^ th* r<v«r R«f^tb»l«RQ 
(v*wr lAOlrfnQ nat t ) . 
? Vf«» 8h<Hvtnfi •''a traart of itorirt bardt farrufilaoat u l l t -
9fime (^if TT, t»x t - f to . 2) in hatwaen »»»a!at of 
!%ft» I an<f T^T (vfaw loAtrlna anrt)>>aaat). 
%•* <act*o»a »^ow1nff aaaeral tT«mrt of tba fiarlpada hatlf mHh 
tlilelt h1i««l(*»t of ^Tow«1i^ latar f t te aoH at tlha ton. 
Plate U 
* * 
* . « 
^^=''^^-
' ^ - » j i f e » - - ^ ' j 
l?«f dorsal v*m'* l?b, V M t n l view. 
14 iMSadU. ill£Slfi!UL (^•r^^T and T«n<s) x fiO 
H»f i tor*«l vf«itt 1^1 v«ntr«1 vf«wi Met tt»«rtar«1 rf«w. 
If5 £ . a f f , «l^ . h#g«!art t (f1niia«»««> 
IPa» dorsal ¥»•»» 1f»b» vmttra l vfetrt lf»et apwrtomi v<«w. 
PLATE R 
^^\ flQorm X W . 5 m l M i otli«nrfte lw<fle«t#d 
1«i i.dlisnb#r«<i vtMri lb* !U«liMh*r«<f vl«)«. 
2 2« « ' • £• y fOWBtf t w<ili»»l«»r! mid Aprtlln x to 
p ^«H«<n#nii cart I tana. CH»ii««n 
6«» dornnl vf«wj 6h| ventral »<«»» 6e» apwrttirni vf«». 
7»» rlAraal vf«w» 7l»t »«nitr«1 t^tmi 7e, »n»rfttr»1 vf#w. 
P ? AtwMwU t n . 
P»» rtorwn) v<<»wi Pbf vwntrsl irf«wJ Pet apftrtiiTal vt«w. 
*>•» v«HitT«l vf«r» ''hi dorf«l v1«wj Oci tperturjil ?f«w. 
10 2 ' v^|<e<»^»H» (liwMireIr) 
in»f <fona) vl«w» lOht v«ntml vftw* tOrt •n«rt«ir»I vtiw. 
' ' ''wBcr^t t«r<e«1wt CFIdit«1 and « o i n 
l U t rfnrtal v l iwi U h , v<mtra1 v^awi Mc* apertural »faw. 
Plate 5 
PMTE 6 
411 flanr«i x R2.f> V R I M S •tli«nr1g» |R<|feat«tf 
I t holotyne: 1«» ddrtal vf«wJ Ibf vMt ra l vf«w» Ict ap^rtiinil 
?«f rtowi«! viewi ?b» vrnitrdl »twf» ?ei •ft<»rttirfiY T I«W. 
^ » dfvfttl vl<>w; %» trwitr«1 »f#w. 
4s» (fnnal »*«w» fl»f vpiifT«1 vf«wi <*e» it»f»rtiir»» 1 vi«?w. 
fmt »•«*# ¥*«*» <>hi a{>«rttir»l view. 
7» holofn»»t Till »*d» vfpwf 7ht •nerturwl » ! • • . 
P ^, of f . J«. !«»»# v»r. wirqtofftMw ^MB^WHW »iirf Rlifsor 
Put •<<!« »!•»» **h» «fM^rtur»I view. 
^ ^ ' ^ g q w w " (d'OT*»<<>piy) 
<>R9 * l d e v1«if« <^ b» •p»Ttur«il vf«w. 
10 1 . ef . « . w<tr<yw#*U<y»t¥y »« Roy 
lOSf tfdff v l ^ t K> t^ «nctf'rn1 view. 
11 PleH 1w« tfiWlUUL ^Plclit*! and »»«n> 
11»» »1d« v1«wi llhf )if)«rttir«l vtwr. 
!4»f •*(!« view* 14hf •o«rtarii1 »!«w. 
*^ PrwtglglttttfOTt tt>. P. 
1*- n PtlnMrtlum ladbTOofciig a.an. x 60 
17| f»arstrD«r 17o» t t d * viowi ?7b» iiftvrtarti vfwr. 
l*> E. cf , R. I»a<#f»i ¥»r. forwwtwotttai ftuttiMa 
30at s f ^ vfcw> ?Oht afiartaral view. 
91 OrhgHwn satoraHa BronnliMna. 
Plate 6 
. ^ 
.^, 
V 
7a 
/ 1 
7b 
• ^ \ 
/ >> 
} ] i * 
11a l ib 12a 
jfj 
/ \ 
/ \ 
12b 
11 e ^  
V U-13a 13c 13b U a li, D 
15a 15b 
17b 
19a 19b 20a 20 b 
6 r . « f f . C^ . «cH>rtea1 (ACIMSIB) X 1!^ 
"^  '^>l»OT>>t»Bg P«|V«I«£ niirt«v«n() und <'«t1ffr x P 
* l iSPjLsi !£ai»lSL ''««Hi» X 15 
o» n#df$ifi toothy lOf 1at<»ni1 too th . 
I I rwrrhwrtilHHS Hghatag (Valencfenm*!) x ** 
1^ fg r fhaHo laww horop^ ffora x 6 
H r«rch«i»tw»8 fr»Qjitag nwRftx x 4.K 
'S ^»rrh»ro<fon igj^ qnTodow I f l a t j i l i x 6 
Plate 7 
PUTK f* 
1 *^ pliynn> •!». X IS. 
'* '^ rlefctwrHf »»yn1p fwvfer and Vnl«Re1«nB«« x 6 
^ *^ y^ «**< apttl tan teat 0«lfortr1« x 20 
P ''enHorton latfcsadns 'f'tin^r an** li^ eijV x IS 
M ^ W P ^ I B W n i l — I I II .*• nil W»Mli|>lll lilWBII IWIMIIIIII 
J? ^viiabaiii tft. x<j 
»6 yMiniiiiiisAiaa. *fl»M «^ x 4.r 
Plate 8 
